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No better relays are manufactured... 


Type C.B. d.c. 
line relay. 


Type CK d.c. 
thermal relay. 


Type CU point 
contactor. 


PLUG-IN RELAYS 
have many ADVANTAGES 
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@ Protection against in- with windows giving 

@ Speedily removable. correct plugging. clear view of interior. 
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The 94 Diesel-Electric locomotives being 
built by Metropolitan-Vickers Electrical 
Co. Ltd. will be powered by Crossley 
Diesels—60 of 1200 b.h.p. and 34 of 
550 b.h.p. (plus 5 spare engines). The 
locomotives are to be in service within 


two years, and will replace steam. It is 


estimated that the changeover will effect 


A SAVING OF £1,000,000 
IN FUEL COSTS ANNUALLY 


THIS CONTRACT IS THE BIGGEST 
EVER PLACED IN BRITAIN FOR 
DIESEL-ELECTRIC LOCOMOTIVES. 


*One of the 1200 B.H.P. 3-point mounted generator sets. 
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Contribution to the detection of axle flaws 


by the ultrasonics method, 
by E. Meyer, 


Ingénieur principal au Service du Matériel et des Achats de la Société Nationale des Chemins de fer belges. 


1. Introduction. 


The wheel centres of rolling stock are 
fixed on the axles. Owing to the fixing 
stresses and metal fatigue, surface flaws 
will appear in the axles during the years 
of their service life. 

These flaws which are located in the 
inner part of the axle seat (fig. 1) slowly 
extend towards the axle centre and 
over the whole periphery of the axle 
seat. 

When the flaw has reached one-quarter 
or one-third of the original cross-section 
of the metal, the axle will suddenly 

break. 

~ Axles of goods wagons very often fall 
victim to such cracks. Axle fractures 
of passenger coaches are very rarely 
encountered on the Belgian Railways. 

Let us consider the axle of a goods 
wagon weighing 35 tons with load. The 


35 
load on each axle box is 7 =" 6./ 5 tous 


ignoring the weight of the wheels. An 
axle of a bogie vehicle weighing 55 t 
when loaded is subjected to much smaller 
stresses. The corresponding load per 


55 
axle box is merely ae 6.875 tons. 


This simple calculation does not take 
into account the fact that a passenger 
coach is incomparably better sprung 
than the body of an ordinary goods 
wagon so that, all other things being 
equal, the life of a wagon axle will be 
much shorter than that of a coach axle. 

The fracture of a goods wagon axle 
will generally occur on the open section, 
particularly when passing through a curve 
or over points, so that the consequent 
derailment will often be spectacular. 

It is therefore important to discover 
the flaws in good time. 

The problem confronting the Belgian 
National Railways is a major one since 
the number of their wagons amounts to 
80000. The number of axles to be 
periodically inspected is high. 

Moreover, the cracks appear at a 
point which is inaccessible except when 
the wheels are taken off, because the 
flaw is located in a zone within | centi- 
metre from the inner edge of the wheel 
centre. 


852 


For the inspection of the axle seat, 
two methods are available : 


1) the magnetic method; 
2) the ultrasonics method. 


2. Magnetic method. 


For the inspection of an axle seat 
by means of the magnetic method, it is 
necessary to remove the wheel centre 
and then to subject the axle to an inten- 
sive electromagnetic field directed along 
the axle centre line whilst pouring, over 
the accessible part of the axle seat, a 
liquid containing iron filings in suspen- 
sion. 
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5) a can containing the liquid; 
6) powerful artificial lighting. 

The training of the person entrusted 
with the inspection of the axles is very 
simple, as the formation of the sinuous 


brown lines marking out the cracks can 


be recognized immediately. 

The work of the operator can, 
incidentally, be checked by random tests, 
by occasionally breaking the suspect axles. 

The magnetic method does not call 
for any machine which would not be 
available in a major wagon repair shop. 
The only machine obviously of a special 
type, viz. that destined to produce the 


Fig. 1. 


Fissure = flaw. 


The interruption of the electro-magnetic 
field at the spot of surface flaws is marked 
by a coloured line, caused by the accumul- 
ation. of iron filings. 

The apparatus to be used for this 
purpose comprises : 

1) a press for the removal-of the wheel 
centres ; 

2) the apparatus required for the produc- 
tion of a powerful electromagnetic 
field ; 

3) a wheel press for the re-fixing of the 
wheel centres; 

4) handling gear for the handling of 
axles and wheels; 


electromagnetic field, is very simply obtain- 
ed by using an old rivet heater, the 
secondary low tension windings of which 
are short-circuited by a cable with large 
cross-section, making a dozen turns 
around the axle to be tested. 
The magnetic method has, however, 
some serious drawbacks : 
1) The method is slow; it is difficult to 
exceed a rate of 8 axle tests per hour; 
2) The method requires a labour force 
of about six men and is therefore 
expensive; 
3) The method can only be used in large 
workshops where powerful presses are 
available; 
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4) The inspection of all the axles of the 
railway system would entail major 
handling costs : lifting of all vehicles, 
replacement of the axles, despatch of 
the axles to a major workshop, and 
return of the axles found to be in 
order. 

The inspection of axles is therefore 
at present limited to those types of axles 
with which the greatest number of fractures 
has been experienced. But it is desirable 
to find a simpler and faster method 
which can also be used in minor workshops 
during the periodic lifting of the wagons, 
and which can therefore be applied to 
all axles. 

The magnetic method, which has stood 
the test and which has permitted the 
elimination of a great number of fractured 
axles, must not be abandoned, as it will 
serve to confirm the results obtained by 
a simpler and less expensive method. 


The Belgian National Railways decided- 


to carry out experiments with ultrasonics 
equipment. 


3. Detection by ultrasonics. 


Very roughly, the ultrasonics detection 
method might be compared to detection 
by radar. This over-simplified picture 
_-permits an appreciation of the way in 
which cracks are detected. 

Use is made of the fact that the cracks 
run normal to the axle centre line. If 
a cylindrical test piece is subjected to an 
alternating mechanical wave beamed as 
a very narrow bundle, the propagation 
of the wave follows the laws of optics. 

This wave passes through the piece, 
is reflected at the end of the cylinder, 
and returns towards its source. 

If the piece is cracked, the wave will 
be reflected prematurely. 
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The solution of the problem consists 
in distinguishing between the two echos : 
the wave reflected at the end of the test 
piece, and the wave reflected at a flaw. 

We shall briefly examine the apparatus 
required for the production of the wave, 
for the detection of the reflected waves, 
and for the elimination of the waves 
reflected at the end of the test piece. 

a) Producing the waves. 

A high-frequency oscillator supplies an 
electric wave. This wave leads to an ~- 
inductance coil attuned to a given frequen- 
cy, say 2 megacycles. <A_ piezoelectric 
quartz is connected with the coil. The 
quartz has the remarkable property of 
vibrating mechanically in accordance with 
the electrical frequency applied to it, 
provided that it is cut along an axis of 
symmetry. 

Thus, by applying the quartz to the 
workpiece to be tested, the latter is exposed 
to a mechanical wave. 


Detecting reflected waves. 


The quartz also possesses the inverse 
property of being able to convert into an 
electric wave a mechanical wave applied to 
it. It is thus possible to conceive a quartz 
receiver picking up the reflected mechan- 
ical waves and transforming them into 
electric waves. 

In practice, the quartz generator and 
quartz receiver are, with numerous equip- 
ments, combined in one, it being sufficient 
to block the reception when the emission 
takes place. This is done in the following 
way : 

The waves are not emitted continuously 
but in intermittent wave trains. During 
the emission, the reception can be blocked. 
For this purpose, it is sufficient to provide 
a device preventing the amplification of 
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the waves received when the transmitter 

is working. ; 

b) Measuring device. 

A tube with widened bottom part, the 
base of which is lined with fluorescent 
material, serves as a luminous screen. 
The permanence of the signals on the 
fluorescent material is such that the obser- 
ver can simultaneously distinguish the 
different luminous signals. 

The wave initially emitted is represented 
by a luminous line which we shall call 
entrance signal. The wave reflected at 
the end of the workpiece is represented by 
a luminous line which we shall call rear 
wall echo. The wave reflected by a flaw 
is represented by a luminous line known 
as flaw echo. 

Rear wall echo and flaw echo are 
distinguished on the luminous screen with 
the aid of a device similar to that used 
in cathode ray oscillographs. 

By using a convenient scale, it is possible 
to use the entire fluorescent screen between 
the entrance signal and the rear wall echo. 
There is proportionality between the actual 
distances and the distances measured on 
the screen. 

If : 

L = the length of the workpiece; 

/ = the distance between the entrance 
signal and the rear wall echo; 

A =the actual distance between the 
surface to which the quartz is applied, 
and the zone of the flaw; 

a = the distance between entrance signal 
and flaw echo, 

one obtains the relation : 

1; A 


If a 
where L, / and a are known or can be 
measured, so that A can be determined. 
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c) Application of this method to wagon 
axles. 


The principles outlined above serve for 
the detection of flaws in workpieces which 
have a uniform or nearly uniform cross- 
section. Unfortunately, the axles of 
wagons do not belong to that category. 


There is thus reason 
contingencies : 


a) to be unable to detect existing defects; 


to fear two 


b) to detect non-existing defects. 


Such fictitious defects are commonly 
known as « virtual flaws ». 


Let us consider the case of figure 2. 


The wave emitted by the quartz cannot 
reach the flaw so that there is no wave 
reflection, and the existing flaw cannot 
be detected. 


Let us now consider the case of figure 3. 


The wave emitted by the quartz 
penetrates in a slightly oblique direction 
and enters the wheel centre where it is 
reflected and returns towards the receiver. 


The wave thus reflected will give the 
illusion of a virtual flaw. The operator 
will not be able to distinguish between the 
echo of a real flaw and a virtual flaw 
because the distances covered by the 
waves are practically equal. 


For the detection of flaws in wagon 
axles, it is therefore necessary to apply a 
less simple method which eliminates both 
sources of error. This method which is 
believed to have been invented by Dr. 
KRAUTKRAMER and which is used, on a 
large scale, by the German Federal Rail- 
ways has also been tried out by the Belgian 
National Railways. 


It has not been possible to apply an 
exact replica of the German method to 
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- the testing of Belgian axles because the 
latter are of very varied origin (Belgian, 
British, German, American, etc.); the 
shapes of the axles as well as their finish 
differ. Moreover, the German axles are 
_ lathe-finished whereas certain Belgian axles 
are left unfinished over the section 
comprised between the two axle seats. 

In the German method which has 
served as a basis for our tests, use is made 
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If the bundle of waves does not encounter 
a flaw, it runs through the whole length 
of the piece but does not, in this case, 
call forth a rear wall echo because, in 
view of the long distance covered by the 
oblique rays which are reflected many 
times, the rear wall echo will no longer 
appear on the screen. 

The oblique rays are obtained in the 
following way: the quartz is placed in 


Fig. 2. 


Onde incidente =i ncident wave. 


Falpeur émetteur recepteur. 


Fig. 3. 


Palpeur émetteur récepteur = generating and receiving pulsator. 


of pulsators placed obliquely on the part 
of the axle comprised between the two 
wheel centres. 


d) Principle of flaw detection by means 
of oblique pulsators. 


With the method of detecting flaws by 
means of oblique pulsators, the bundle 
of waves is directed on the flaw in such 
a way that a reflection echo is obtained. 


an oblique prism made of plastics. In 
order to avoid the propagation of the 
longitudinal waves and to retain the 
transverse waves only, angles of incidence 
exceeding 30° will be chosen. 

Figure 4 shows the path of the transverse 
wave in the case of a non-defective axle, 
whilst figure 5 shows the form.tion of 
an echo-causing reflected wave due to 
a flaw. 
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It will be seen from figure 5 that the 
flaw will be detected when the pulsator 
is placed at the end of the diameter 
opposite to the flaw. 

It will also be seen that the centre line 
of the pulsator is situated at a distance / 
of the flaw, and that / is given by the 
relation : 

P=P tanta 
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It is possible to prepare templates for 
different axle diameters which will enable 
the operator to avoid all risk of error 
because the axle must obviously be scanned 
along a circumference situated at a 
distance / from the axle seat. 

The geometrical shape of the pulsator 
merely has the appearance of an oblique 
prism. The supporting surface on the 


Fig. 4. 


Emetteur = transmitter. 


fissure / 


Figo: 


Palpeur = pulsator. 


where « represents the angle at which the 
pulsator is set. 

With the aid of this fundamental rela- 
tion it is possible to find the point where 
the pulsator should be applied. 

The angle « has been chosen as 37°, 
tan « being 0.75. The distance / can thus 
be calculated without great difficulty as 
it is sufficient to take 3/4 of the axle 
diameter. 


axle is not level but is curved to match 
the surface of the axle. The contact 
between pulsator and axle is further 
improved by the use of a thick type of 
oil which tends to improve the wave 
transmission. 

Dr. KRAUTKRAMER’S apparatus presents 
an appearance as shown in figure 6. 

The various knobs have the following 
functions : 
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Knob 1 — serves to switch in the appara- 
tus and to set the diagram. 


Knob 2 — serves to adjust the entrance 
signal so that it coincides with a mark 
on the screen. 


Knob 3 — serves to adjust the rear wall 
echo so that it coincides with a mark 
on the screen. 


Knob 4 — serves to magnify successively 
any of the signals received so that 
the different echos can be analyzed in 
detail. 


Fig. 6. 


Ecran = screen. 


Knob 5 — serves to regulate the power 
of emission. 

Knob 6 — permits a choice of the maxi- 
mum depth to be scanned; when testing 
a workpiece which is longer than the 
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distance chosen, a rear wall echo is 
no longer obtained. 


The apparatus can be set for the follow- 
ing depths : 100 mm, 250 mm, | 000 mm, 
2500 mm, 5000 mm. 


Knob 7 — provides a 10-step regulation 
of the amplification. 


Knobs 3 and 4 are not used for the 
detection by means of obliquely placed 
pulsators. 


Knob 5 is set for a minimum power. 


Knob 6 is set for a depth of 250 mm > 
so that the rear wall echo is eliminated. 


Knob 7 will be placed in different posi- 
tions. 


The actual tests. 


The apparatus has been installed at 
Cuesmes Central Workshop which is 
also equipped with magnetic testing 
apparatus so that the results indicated 
by the operator can be checked on the. 
spot. 


The axles with which the operator is 
confronted have not yet been submitted 
to the magnetic test so as not to influence 
the demonstration. 


It was found from the outset that the 
apparatus indicated the smallest defects. 


One of the first axles tested was marked 
as suspect but was declared as satisfactory 
as a result of the magnetic test. On closer 
examination of the axle seat at the spot 
indicated by the operator, one found a 
small defect probably due to an old 
hammer blow. 


The apparatus became too sensitive, 
and it was necessary to reduce its sensitivity 
to avoid the risk of rejecting axles which 
were still satisfactory. 
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Corresponding 
amplification 
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Actual result 
Depth of the flaw 
in mm 


Diagnosis 


very small flaws axle in good condition 


2 to 3 cm long 


very small flaw 


small flaw 


good good 


cracked crack of 3.5 mm 


cracked over 2/3 crack of 4 to 5mm 


of circumference 


cracked over 3/4 crack of 2 mm 


of circumference 


strictly localised 
defect 


axle to be kept 
in service 


good good 


good good 


local defect axle in good 


condition 


local defect axle in good 


condition 


After various trials, the 
method was adopted : 

Knob 5 is set for minimum power. 
Knob 7 is initially set for maximum 
amplification (No. 10 position), which is 
subsequently reduced so as to reduce the 
height of the flaw echo to one-third of the 
height of the screen. 

The position of the amplifier for that 
height is noted. After magnetic testing, 
the axle is then broken and the depth 
of the flaw measured on the samples 
collected. 


following 


defect extending 
over nearly the 
whole periphery 


deep crack of 4.5 mm 


It is thus possible to lay down a first 
provisional empiric rule: Only those 
axles must be considered as unsatisfactory 
for which the necessary amplification is 
less than 6 if the height of the flaw echo 
is adjusted to one-third of the screen 
height, and provided that the echo is not 
confined to a very small part of the 
periphery. 

With this rule, entirely empiric though 
it was, it has been possible to carry out 
the tests in a very encouraging way. A new 
series of six axles was subjected to ultra- 
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sonics testing, magnetic testing and 
determination of the depth of the flaws 
after breaking the axle. 

The results of these tests are summarized 
in the following table, where the flaw 
echo is expressed in % of the height of 
the screen. 

The « actual result » is the depth of 
the flaw measured after breaking the 
axle, after the magnetic method has 
confirmed the presence of the flaw. 


Conclusions. 


The earlier conclusions arrived at 
prior to these tests have been confirmed : 


1) An axle passed as good by the 
KRAUTKRAMER’S apparatus is, in fact, 
good (Tests Nos. 3, 8 and 9). 


2) Echos obtained with an amplification 
greater than 5 can be ignored (Tests 
Nos 2, 7, 10 and 11). 

3) Local echos, i.e. echos which are 
only obtained from a single position 
of the pulsator, can be ignored even 
if they are obtained by means of 
small amplification (Tests Nos. 1 
and 10). 

4) Echos which can be obtained over 2 
major part of the periphery without 
the need for strong amplification are 
indicative of a serious defect (Tests 
Nos. 4, 5, 6 and 12). 

5) There is a certain relation between 
the depth of the flaw and the small 
degree of amplification required to 
obtain an echo of given height. 


Amplification Height 
Test No. 4 5 Spey 
Test No. 5 oD 4 
Test No. 6 4 2 
Test No. 12 3 4.5 
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This relation is not immediately 
apparent from the reading of the table, 
because the roughness of the surface plays 
a great part. For example, the axle of 
test No. 4 was extremely rough, and it 
is certain that the amplification coefficient 
would have been smaller if the surface of 
the axle had been smoother. 


It would not be possible to determine 
the numerical relation between the depth 
of the flaw and the amplification volume 
merely on the basis of these few tests 
since, apart from the roughness of the 
axle periphery, the nature of the metal 
and especially the age of the metal are 
liable to play a certain part in the absorp- 
tion of ultrasonic waves. 


However, the results found so far are 
very encouraging and it has been decided 
to continue the test until it has been 
possible to determine more accurate rules 
with a view to training the operators 
destined to operate these apparatus. 


e) Organisation of axle testing. 


If the further tests confirm the first results 
obtained up to now, axle testing will be 
organised in the following way, in a 
number of line-side workshops. 

When a wagon is lifted, the axles are 
moved, without removing the wheels, to 
a test stand equipped with an axle lifting 
jack able to turn horizontally, and with an 
ultrasonics detector. 

The lifting jack, fitted with a Vee block, 
received the axle in a lowered position. 
The jack is then raised so that a labourer 
can rapidly clean the two sections to be 
tested. This cleaning is facilitated by the 
fact that the axle can freely rotate on the 
Vee block. 

The operator tests one axle seat, turns 
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the axle by 180° so that he needs not 
change place, and then tests the other 
axle seat. Those axles which are declared 
suspect are then sent to the Central 
Workshop for magnetic testing and, where 
appropriate, for the measurement of the 
flaw. 


If the axle has to be sent to the Central 
Workshop, the operator will fill in a 
card stating the height of the echos, the 
degree of amplification used etc. so as to 
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facilitate the determination of relations. 
between the depth of the flaw and the 
importance of the echos. 


In addition, a certain number of axles — 


declared as satisfactory by the operator 
will be counterchecked by magnetic test- 
ing so as to keep him on the alert. 

It will no doubt be possible to reduce, 
to a very appreciable degree, the number 
of serious accidents caused by broken 
axles on the open line. 


—_ — 


[ 625 .28 (493) ] 


International Days on Railway Traction 
(Liege, April 1955). 


On the occasion of the International 
Mining, Metallurgy and Mechanics Fair, 
which was held at Liége during April of 
this year, the « Association des Ingénieurs 


their methods of traction, had just put 
into service the first units of an important 
series of Diesel-locomotives, and, on the 
other hand, are carrying out the electrific- 


The BB 122 electric locomotive of the S. N. C. B. 


sortis de l’Ecole de Liege (A. I. Lg.) » 
organised study days devoted to traction 
on the railway. 

The honorary chairman for these meet- 
ings was Mr. M. De Vos, General Manager 
of the Belgian National Railways. 

The choice of subject was most fortunate 
as the Belgian Railways in modernising 


ation of other main arteries of their 
system. 
Fourteen reports, devoted to the two 


main systems of modern traction (Diesel 
and electric), to the latest develop- 
ments in steam traction and to gas tur- 
bine locomotives were presented by the 
most competent personalities designated to 
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the A. I. Lg tribune by European railways 
and manufacturers taking part in the 
modernisation of the motor stock of the 
SyN..C.B; 
These days were therefore most success- 
ful and attracted great interest. 
The July 1955 issue of the Revue Uni- 
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between the various methods of transmis- 
sion (electric, mechanical and hydraulic) 
is at the base of the new techniques : 
torque converters and hydraulic make and 
break. 
Amongst recent innovations, mention 
must be made in particular of the hori- 


The BB 201 Diesel-electric locomotive of the S. N. C. B. 


verselle des Mines is devoted 
thereto. 

Taken as a whole for each of the tech- 
niques in question, these communications 


may be summed up as follows : 


entirely 


DIESEL TRACTION. 


For shunting services, the Diesel loco- 
motive is indisputably better than any 
other method of traction: it saves power, 
labour and maintenance costs. 

In the sphere of railcars, where 125 to 
1000 HP engines are used, the fight 


zontal engine (which can be mounted 
under the floor of the vehicle), as well 
as air cooled engines. 


Imitating the example of the U.S. A., 
various European countries are putting 
into service Diesel locomotives for the 
train services. 

The manufacturers are designing slow 
or fast running engines, two or four 
strokes. The manufacture of all com- 
ponents, from the gearbox to the piston 
rings, is constantly being improved. 

In spite of its complication, electrical 


i 
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transmission, which has now been fully 
perfected, is being used more and more. 


It would however be premature to 
assume that all problems have been solved 
in terms of European conditions, and that 
it is already possible to define the traffic 
limits within which Diesel traction is 
economically superior to its closest com- 
petitor, electric traction. 
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use of nose suspended engines, and an 
increase of the installed power. 

Parallel development is taking place 
with single phase 16 2/3 Hz and in those 
countries using this system, various new 
types of elastic drive have recently been 
designed. 

Various countries are showing very 
great interest in single phase 50 Hz trac- 


The CC 202 Diesel-electric locomotive of the S. N. C. B. 


ELECTRIC TRACTION. 


Three systems are widely used in 
Europe; a fourth system (single phase 
50 Hz) is, it appears, likely to develop 
on a large scale. 

The evolution of the D.C. engine has 
been characterised by increased speeds, its 
coefficient of flexibility (ability to work 
various kinds of services), the develop- 
ment of automatic starting systems, a wider 


The electrifications carried out in 
the Belgian Congo and in 


tion. 
France have 
gone past the experimental stage and are 
making use of two different techniques : 
direct motors and motors fed by ignitrons 
or by rotary transformer groups. 

The mechanical parts of the 
no matter to what system 


motors, 
they belong, 
terms of the 
technical 


show certain forms in 


precise 


new 


programme of a and 
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economic character : light weight construc- 
tion, suppression of the carrying axles, 
increased stability in running, simple 
designs that are easy to maintain. 


STEAM TRACTION. 


Faced with these two redoubtable adver- 
saries, steam traction takes its stand on 
its economic and technical efficiency. 


Maintenance costs are reduced thanks 
to the spacing of operations, and thanks 
also to the reduction in the time out 
of service. 

Progress has also been made in the 
thermal and thermodynamic fields (high 
pressures, superheating). 


GAS TURBINE. 


Apparently very complicated, the gas 
turbine has held the attention of tech- 
nicians owing to its remarkable output 
and low running costs. 


Gas turbine locomotives are in service 


in Great Britain and France. 


Studies are being made as regards the 
use of coal and other fuels than heavy 
oil and coal. 

* * * 


To Mr. Brouckarrt, « Directeur du 
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Matériel et des Achats » of the S.N.C.B., 
Member of the Permanent Commission 
of the International Railway Congress 
Association, representing the Operators, 
was confided the task of summing up 
these days. 

The railway finds itself in the presence 
of young techniques, which are improv- 
ing every day. 

The cost of traction depends upon two 
essential factors: the cost of labour and 
the cost of power. 

It is as a function of these facotrs, 
which vary from one country to another, 
the relative importance of which depends 
also upon the amount of traffic, that one 
or other of the new techniques will be 
found to have the advantage. 

For shunting services, Diesel 
has the greatest advantages. 


traction 


* & * 


Those who took part in these inter- 
national meetings were invited to a 
demonstration run from Liége to Ostend, 
which gave the S. NG: B. 9a schance 
of showing what their Diesel locomotives 
BB 201 and CC 202 could do, as well as 
their most recent electric locomotive, the 
BB 122. 

Ee. 


[ 656 .222 (44) ] 


Revision of the operating conditions on the lines 
of average importance of the South-Eastern Region 
in order to speed up the fast trains, 


by Stéphane MERMIER, 


Directeur de la Région du Sud-Est de la Société Nationale des Chemins de fer frangais. 


(Revue Générale des Chemins de fer, February 1955.) 


Between the lines with very important 
traffic, improving the operating condi- 
tions of which receives constant atten- 
tion, and the secondary lines where econ- 
omy is of the greatest importance and in 
every case comes before speed even when 
a passenger service is still in operation, 
there are a certain number of average 
lines which carry a considerable amount 
of passenger traffic by express trains. 


The requirements of these clients, who 
have now become accustomed to the 
shorter journey times that the motor car 
has made possible, even with the cheapest 
makes of car, have made it necessary for 
the railway to improve the journey times 
on these average lines if it is to remain 
in the competitive field. 

This obligation is of particular import- 
ance on the South-Eastern Region, owing 
to the remarkable performances obtained 
or which will be obtained owing to the 
electrification of the main  Paris-Lyons 
artery and some of the adjacent lines; 
passengers cannot understand why after 
travelling at these record speeds, at the 
end of their journey they have to put up 
“with very modest average speeds. 

It therefore appeared of interest to 
revise systematically the operating condi- 
tions on the average lines of the South- 
Eastern Region in order to improye the 
average running speeds of the fast trains. 

This revision was entrusted to a special 
Commission on which the three main 
departments of the Region were repre- 


sented under the chairmanship of the 
manager: it should never be overlooked 
in fact that the railway is a whole and 
that railway problems cannot be divided 
up artificially between the three great 
traditional departments. The work of 
this Commission, which was set up at the 
end of 1951, has now been completed, 
since the possible improvements have 
either been made or the programme has 
at least been laid down. 


The map given in figure 1 shows the 
geographical extent of this revision. It 
will be seen that it covered : 


— the whole of the single track lines 
of the Savoy (Aix-les-Bains to Annemasse, 
La Roche-sur-Foron to Saint-Gervais-les- 
Bains, Bellegarde to Evian, Saint-Pierre- 
d’Albigny to Bourg-Saint-Maurice), lines 
which we think are unique in France 
owing to the great amount of passenger 
traffic they carry, their many curves, their 
difficult profile, and the difficulties 
imposed by single track working ('); 


a certain number of lines radiating 


from Lyons, serving important regional 


(7) On the Aix-les-Bains-Saint-Gervais-les- 
Bains-le-Fayet run for example, throughout 
the year there are an average of 13.6 fast or 
express trains a day in both directions, with 
particularly heavy peaks, especially at Christ- 
mas and the New Year: on the 23rd Decem- 
ber 1954 14 passenger trains arrived at Saint- 
Gervais - les - Bains - le - Fayet betwen 6 and 
11 a.m.; on the 2nd January 1955, 16 trains 
left between 8 p.m. and | a.m. 
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Fig. 1. — Lines revised in order to speed up the express trains and railcars. 


Single lines in Savoy 
Regional lines 


radiating around Lyons 
Other important routes 


centres: | Lyons-Grenoble, — Lyons-Saint- 
Etienne, Saint-Etienne-Clermont-Ferrand, 
Saint-Etienne-Le Puy, Saint-André-le-Gaz- 
Chambéry, all with considerable traffic, 
particularly liable to competition, and 
at least in the case of the first two, liable 
to be compared with the performance 
of the services between Paris and Lyons; 


single track; 


double track. 


— finally, on lines assuring important 
international and_ interregional services, 
such as Culoz-Modane, Besancon-Bourg 
and Clermont-Ferrand-Langogne, the ser- 
vices on which, from the point of view 
with which we are now concerned, had 
not been revised for a great many years. 

Excluded from this revision were routes 


DECEMBER 1955 


undergoing electrification, which were 
dealt with when the corresponding pro- 
grammes (') were prepared, such as the 
Bourbonnais line, where any great impro- 
vement of operating conditions cannot be 
expected until better traction methods 
are available (high speed steam _ loco- 
motives with four driving axles or Diesel 
engines) which are not yet available, or 
a considerable amount of work has been 
completed, such as the elimination of 
its many bottlenecks. 


The revision we carried out we 
Must insist upon this — was primarily 
concerned to avoid any considerable addi- 
tional cost. All the work taken in hand 
was carried out under a suitable orienta- 
tion of the funds available from the 
normal operating budget of the Region 
(maintenance and heavy repairs; small 
additional works i.e. « Article 50 ») 
or, exceptionally, as supplementary work 
which had already been approved and 
therefore already justified. 


None of the standards governing main- 
tenance were modified, or even stretched 
a little way to achieve the desired object. 
We are convinced that we have achieved 
a revision which has been in no way 
costly and in fact in many cases has 
even been a source of economies owing 
to the withdrawing of speed restrictions, 
the reduction of journey times and 
doing away with double heading. 


The factors upon which we worked to 


achieve our object come under four 
headings : 


speed on the open line; 


difficult points, and the signalling; 


methods of traction; 
the 


For each of these we will give in turn 
the methods followed. To end with, we 


timetables. 


() Apart from the electrification of the 
single track lines in the Savoy, which were 
originally treated as « trial lines » with the 
minimum of work. 


2* 
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will illustrate the results obtained by a 
few actual examples. 


SPEED ON THE OPEN LINE. 


The first condition for obtaining im- 
proved timings on average lines with fast 
trains was obviously to have as high 
speeds as possible on the open line. 


However, in view of the nature of 
these lines, there could be no question 


of improving their characteristics by 
undertaking any important works, nor of 
burdening the future with increased 


maintenance costs. Increases in the speed 
has therefore to be obtained, as we have 
already said, without any appreciable 
modification of the present position, mak- 
ing the greatest possible use of existing 
factors and by very careful allocation of 
the sums normally set aside for mainten- 
ance and heavy repairs on these lines. 


The speed on the open line depends 


essentially upon the following three 
factors : 

— the layout of the line; 

— the superstructure and its condi- 


tion; 

— structures (bridges, viaducts and tun- 
nels) ; 

— the level crossings. 


We had therefore to deal with each of 
these factors. 


a) The layout of the line. 


The maximum speeds authorised on 
these lines in terms of the layout were 
based, at the beginning of the period 
during which the present work of revi- 
sion was carried out, upon the old rules 
laid down before the setting up of the 
S.N.C.F. The systematic reduction in 
speed put into force as soon as the war 
began, the long period of shortages of 
materials which followed it and made it 
necessary to devote the labour available 
for maintenance to prolonging the life 
of the materials in use, had not been 
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conducive to any review of the maximum 
speeds. 

It is quite certain, however, that the 
old regulations laid down at an epoch 
when the knowledge of the reactions 
between vehicles and the track were 
rather empirical, made too much of * the 
respective defects and allowed too great 
a margin of safety, to make sure that 
comfort was not too bad and _ safety 
absolutely certain. ‘This was so in par- 
ticular on curves of small. radius which 
are a characteristic of these lines, usually 
very sinuous. 


The regulations now imposed by the 
S.N.C.F. to determine the maximum 
speeds are based upon a much _ better 
knowledge of the conditions under which 
vehicles run through curves, especially 
the entry to the curve. Making full use 
of the flexibility given by a simultaneous 
study of the layout and the superelevation 
by the versine method, it has been pos- 
sible to replace the sudden curves of the 
old layout by curves with a _ progressive 
transition which in spite of the con- 
siderable lack of superelevation assure 
that the passengers seated in vehicles in 
a good state of repair will be sufficiently 
comfortable. 


In addition a considerable increase in 
speed has been obtained by giving up 
the old custom of fixing as the maximum 
speed between two stations, the speed 
compatible with the minimum radius of 
curve on that section. ‘There is no draw- 
back to this method on lines with an 
easy profile where the builder has been 
able to make all the curves of equal 
radii. But on lines in hilly country, it 
has often be necessary to make use of 
much smaller radii at certain points 
to overcome certain difficulties without 
embarking on important works. To 
impose the speed suitable for these spe- 
cial curves upon the whole of the run 
between the stations penalises the whole 
line. 

The standard regulations of the S.N.C.F. 
which authorise, thanks to the use of 
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pegs Z and R (') accurate measuring 
of these zones in which the speed must 
be restricted, has made it possible to 
reduce the length of the restricted por- 
tion and the corresponding reduction in 
speed to that which is strictly necessary. 


The final difficulty concerning the 
question of the layout and superelevation 
of the track was due to the fact that 
on certain sections on a _ gradient, the 
low speed of the freight trains had led, 
in order to avoid abnormal wear of the 
inner line of rails, to the superelevation 
being fixed at a lower value than that 
needed to make full use of the layout 
in the case of the fast trains. Modifica- 
tion of the organisation of freight trans- 
port, carefully studied here again with 
the object of avoiding all extra cost, 
was found practicable in certain cases, 
in order to increase the speed of the 
slow goods trains, give the — super- 
elevation its usual value and, the final 
objective, increase the authorised speed. 


b) The superstructure. 


A study of the layout having shown 
that high speeds could be allowed after 
correction of the versines or by introduc- 
ing limited speed restriction, it might be 
feared that the superstructure would not 
stand up to these new speeds without 
important renewal or reinforcing work 
to eliminate worn or weak parts. 


In practice, we found there were two 
distinct situations, in view of the need 
already explained not to undertake any 
financial commitments with the © sole 
object of increasing the speeds of the 
passenger services. 


On some of the lines under revision, 
there is a relatively great or growing 
freight traffic which, quite apart from 


(1) Pegs Z and R consist of posts set up on 
the start « Z » and the finish « R » of the 
section of line that must be run over at 
reduced speed, the section thus localised being 
preceeded at some distance by a sign showing 
the speed which is lit up at night. 


ep eX a 
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any other consideration has made it neces- 
sary to carry out renewal and reinforce- 
ment work to enable the track to stand 
up to the heavy locomotives and wagons 
with heavy axle loads — « super-loaded » 
wagons (*) —which are becoming increas- 
ingly required on lines serving districts with 
heavy industries, mines or hydro-electric 
stations. The improvements made to the 
track for these reasons have made it pos- 
sible to agree to increases in the speed 
allowed on these lines for all classes of 
passenger services, from which railcars 
obviously profit by the increased user. 
As an example we may mention Saint- 
Pierre-d’Albigny to Alberville and Bourg- 
Saint-Maurice on which important sec- 


tions have been renewed — with second 
hand rails — owing to freight traffic 
requirements. 


On other lines, on the contrary, there 
is relatively little freight traffic and the 
fast passenger services are usually worked 
not by trains but solely by _ railcars. 
Although from the point of view of com- 
fort, such vehicles require a good quality 
layout and level of the line, their low 
weight per axle does not lead to any 
undue wear of the track. They can 
therefore profit by the removal of speed 
restrictions without incurring any expen- 
diture for reinforcement or renewal. ‘The 
speed restrictions have therefore only been 
removed in the case of railcars and for 
certain light locomotives which do not 
harm the track, whilst they have been 
retained in the case of the heavier steam 
locomotives. This is the case, for example 


() On the lines of the S.N.C.F. as a 
whole the load per axle must not exceed 
17 metric tons and the weight per metre run 
must not exceed 5.4 metric tons. However, 
on certain lines, certain heavily loaded wagons, 
known as « super-loaded » wagons are allowed 
to run without ‘their load being considered as 
exceptional, the weight per axle exceeding 
17 metric tons but under 20 metric tons, so 
that their total weight per metre run can 
exceed 5.4 metric tons but not exceed 
8 metric tons. 
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on the Saint-Etienne au Puy and Saint- 
Etienne to Clermont-Ferrand lines. 


c) Structures. 


Certain structures on the lines in ques- 
tion could only be run over at reduced 
speed. ‘These restrictions somet#mes cov- 
ered all locomotives, sometimes only cer- 
tain classes. On the other hand, there 
were no speed restrictions in the case of 
railcars. 


The same problem therefore arises in 
the case of these structures as in the 
case of the superstructure. 


The inconvenience caused by _ restrict- 
ing the speed to a relatively low value 
is sO great even with the old running 
speeds, that a programme to strengthen 
these -structures is in hand on various 
lines in the Region with — sufficiently 
important traffic, to allow of the better 
utilisation of heavy locomotives and a 
reduction of the additional fuel consump- 
tion involved by these special spots. It 
was therefore sufficient to so adjust the 
carrying out of this programme, which 
is to be spread over several years, as to 
give priority to the lines on which a 
general increase in the speed could be 
given by applying the above mentioned 
conclusions. 

On lines run over by railcars, increases 
in the speeds have been granted without 
difficulty, without any additional strain 
on the bridges, though the restrictions 
remain in force in the case of the steam 
locomotives. 


d) Level crossings. 

On the lines under revision, there are 
a certain number of level crossings with- 
out keepers, with or without automatic 
signals, according to recent ministerial 
decrees or early regulations. 

In all these decrees, an essential factor 
is the minimum visibility at certain well 
defined points from the road across the 
level crossings. 

It has therefore been necessary to review 
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the situation systematically when the speed 
is increased. 

Wherever so doing did not reduce the 
visibility “below the prescribed limits laid 
down in the decree, there was no prob- 
lem about restoring the crossing keeper. 

On the other hand, in other cases, 
other solutions had to be found so that 
it would not be necessary to have a 
keeper again, in view of the saving 
obtained by doing without one. 

Various solutions have been used, the 
simplest being the presentation of a new 
« dossier » for all those level crossings 
which though they no longer meet the 
conditions of the original ministerial 
decree, do meet the more flexible condi- 
tions of more recent decrees. 

Where this purely administrative solu- 
tion was impossible, an endeavour has 
been made to improve the visibility to the 
minimum required for the new speeds, 
either by removing obstacles or _ by 
slightly displacing the telecommunication 
lines which often impede visibility by 
acting as a screen. 

Finally, in a few cases, where the above 
mentioned solutions were impossible, it 
was necessary to retain the old speeds 
within the zone of visibility, or if this 
was too inconvenient, put back the gates 
by having them distant controlled, which 
did away with the need for a_ keeper. 
This latter case is however very excep- 
tional. 

ingtact, sand eithis)) wasiathe important 
point, the use of all these solutions has 
made it possible to make the necessary 
improvements without having to restore 
a keeper in any case. 

Apart from its effects on level crossings 
without keepers, the increase in the speed 
involved an alteration to the warning 
distances at level crossings with keepers, 
equipped with automatic warning. As 
the times were calculated with a wide 
margin, very few installations had to be 
modified, and in most cases it was only 


necessary to move the warning pedal 
slightly. 
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Finally, a few level crossings working 
on the « closed » system had to be 
equipped with warning installations, as 
the visibility was reduced to less than 
20 seconds. 


SPECIAL POINTS 
AND THE SIGNALLING. 


a) Single track stations. 


Single lines on the old P.L.M. system 
were for the most part equipped with 
stations on the up road which could be 
run through at 30 km (18 miles) /h, and 
when the layout of the equipment was 
suitable up to 40 km (25 miles)/h. This 
type of station was very simple to build 
and easy to operate; but there is no point 
in going into the inconvenience caused 
to the operating as regards the average 
train speeds, by such speed restrictions, 
especially in the case of single lines with 
heavy traffic where there have to be 
many crossing points. Such points become 
more and more of a nuisance as the 
speed on the open line becomes greater. 

Certain stations on the single lines in 
the Savoy were however specially equip- 
ped, even in the days of the PLM. 
being of the type now known as « up 
road stations, Savoy type ». These sta- 
tions the points at the entry of which 
are locked while those at the exit can 
be taken trailing, can be run_ through 
without stopping at 60 km (37 miles) /h; 
this restriction is due on the one hand to 
the existence of points which can be run 
throuzh at the end of the double section 
and on the other hand to certain con- 
ditions in the interlocking, a description 
of which would be outside the scope of 
this article. This speed of 60 km/h, 
which was quite satisfactory 25 years 
ago, in view of the running speeds and 
methods of traction used at that time, 
is no longer acceptable now that the lines 
in question include many sections where 
the speed on the open line has been 
increased to 100 km (62 miles)/h, and 
where the methods of traction used, espe- 
cially on the electrified sections or those 
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about to be electrified, make it easy to 
reach such speeds. 


What have we done to improve the 
single track stations ? 


The first solution was to alter these 
stations so that they could be run through 
at speed, by doing away with the double 
line and locking the points of the ser- 
vice track. This is certainly an econo- 
mical solution, but as it means giving up 
a crossing point, it can only be used when 
the theoretical timing and actual operat- 
ing conditions allow ('): ie. it is often 
objected to by the traffic department. 
However, during our work of revision, 
we found a small number of cases on lines 
with relatively little traffic where this 
solution was recognised as acceptable, and 
was found in practice to give rise to no 
difficulties. 


On the less important single lines (for 
example the Saint-André-le-Gaz to Cham- 
béry line), we were able at the cost of 
a small amount of work incorporated 
into the maintenance work, to turn the 
up road stations of the South-East type 
where a speed restriction of 30 km/h 
was still in force into 40 km/h stations. 


As for the « Savoy type » up road 
stations, it was agreed that if it was 
impossible to increase the speed of 
60 km/h when taking the points at the 
exit, it was possible without risking the 
safety to increase the speed to 70 km/h 
when running through the entry points 
and when running through the station. 
Such stations could therefore be passed 
at 60 to 70 km/h. 


But the only really satisfactory solu- 
tion to the problem of single line sta- 
tions is the through road. ‘This unfor- 
tunately is rather expensive in view of 
the work involved to the track and sig- 


() In this connection, it should be noted 
that speeding up the services, by reducing the 
time between consecutive stations, favours the 
suppression of a few crossing points. 
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nals, especially when it is necessary, in 
view of the frequence with which cros- 
sings take place, to fit distant control 
of the points; the cost per station is on 
the average 5 to 6 M. (*) for the work 
to the track and signals. 


A programme approved by the Higher 
Management in 1942 provided for the 
installation of a through road on certain 
important sections of single track on the 
old P.L.M. system. This programme 
was begun, but the difficulties caused by 
the war and the after war period made 
it impossible to complete it. By means 
of the annual credits for supplementary 
work allocated to the Region, we were able 
to begin again on this programme, which 
is now nearly completed, and we have 
put forward an additional programme 
which is now being approved. 


The operations covered will definitely 
pay for themselves when the number of 
trains running through non-stop is fairly 
high: for example on the electrified line 
from Aix-les-Bains to La _ Roche-sur- 
Foron, where owing to electrification, the 
saving in current can be more accurately 


gauged, the saving due to turning 
« Savoy type » up road stations into 
through stations is 19.3 % (cost 66 M.; 


annual saving of 12.5 M. on power con- 
sumption and wear of brake shoes), 


When the present programme has been 
completed, the most important of our 
single lines in Savoy (Aix-les-Bains-Anne- 
masse; La Roche-sur-Foron-Saint-Gervais- 
les-Bains; Bellegarde-Evian; Saint-Pierre- 
d’Albigny-Bourg-Saint-Maurice) will be 
equipped with through stations, with very 
few exceptions: stations at which all 
trains stop — which remain 40 km/h up 
road stations — and stations on certain 
sections where the speed on the open 
line does not exceed 85 km (52 miles) /h 
and where the number of through trains 
is small, which will remain « Savoy 


type », at 70-60 km/h. 


(*) 1 M. = 1.000 000 fr. fr. 
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b) Other difficult points. 


The lines under revision, designed on 
the usual P.L.M. basis, include a great 
many difficult points where the layout 
of the track equipment makes it impos- 
sible to exceed 30 km (18 miles) /h; with 
this speed restriction often goes the requi- 
rement to come to a stop, a solution 
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merely increase the speed, without appre- 
ciable expenditure. 


As an example it may be mentioned that 
on the Besancon to Lyons lines, a speed 
restriction of 30 km/h on. track 1 at 
the P. 8 junction of Lons-le-Saunier, 1 300 m 
(1 421 yards) from the « B. V. » of this sta- 
tion in the direction of Bourg, has been 
removed by (see fig. 2) : 


Previously. 


é<Poteaux “Arrét” 
V.U. St Jean-de-Losne 
oO 
>} 


Now. 


” 


: 
L<Poteaux “Arrét” 


Fig. 2. — Putting Post 3 on the Lons-le-Saunier line out of service and suppressing 
the dificult point, with a 30 km (18 miles)/h speed restriction, at the branch points on track 1. 


adopted at the time to the 


signalling. 


simplify 


The work of revision undertaken has 
not been very fruitful in this field, as 
it was found that it would be very 
expensive to do away with the stop or 
increase the speed. Apart from lines to 


be electrified — electrification necessarily 
implies an alteration to the line with 
interesting possibilities — only in very 


rare cases has it been possible to do away 
with the stop, remove such points, or 


— putting line 2 between the branch and 
the station into general use, allowing trains 
to run in either direction on the Saint-Jean- 
de-Losne line; 

— suppressing the points at the P. 3 branch. 

This work, which did not cost more than 
1.7 M. made a _ pointsman redundant, as 
post 3 only had to be manned when trains 
from the Saint-Jean-de-Losne line ran through. 


Naturally, this aspect of the question 
has not been lost of sight as far as the 
future is concerned and all maintenance 
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operations will be taken advantage of, 
especially when the regional points reach 
their limit of wear and have to be 
replaced by modern equipment, when the 
speed restrictions will be raised. 


c) Signals on the open line. 


When the braking regulations were 
standardised by the S.N.C.F. in 1946, 
the standard regulations then adopted, 
intended above all to limit different ways 
of siting the signals, classified the lines 
into lines called « important » and lines 
called « secondary » the latter with down 
gradients less than or equal to 25 mm per 
metre having speeds 10 km (6.2 miles) 
below those of the former. Owing to this, 
certain sections of line under revision 
have speed restrictions lower than that 
required by the layout and _ superstruc- 
ture of the track. We checked if it was 
possible to alter the classification of these 
lines so as to raise the speed on the down 
gradients; certain cases were found in 
which it was possible to do so, if some 
signals were moved a little. 


METHODS OF TRACTION. 


The open line having been arranged to 
allow of as great a speed as_ possible, 
and special points having been revised as 
far as was reasonable, it was necessary 
that the methods of traction used should 
make it possible to reach speeds as close 
_.as possible to those authorised. 


a) Electrification. 


As it was laid down in principle at 
the beginning that important work could 
not be undertaken, obviously the elec- 
trification of such and such a line could 
not be undertaken. However, in certain 
cases, we were able to profit by the elec- 
trification resources of electric traction : 

— on the Aix-les-Bains to La Roche- 
sur-Foron line, already electrified as a 
«trial line » in single phase 25000 V 
50 Hz; 


— the La _ Roche-sur-Foron-Annemasse 
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section and the La Roche-sur-Foron to 
Saint-Gervais-les-Bains-le-Fayet line, being 
electrified on the same system. 

In these three cases, the work of revi- 
sion naturally took into account the pos- 
sibilities, known or expected, of electric 
locomotives. In particular, mention may 
be made of the possibilities of these loco- 
motives which make it possible to run, 
except in the case of heavy trains being 
hauled up the heaviest gradients in the 
section, at speeds close to those author- 
ised for the open line (between 85 and 
100 km [53 and 62 miles]/h), a weighty 
argument in favour of turning the Savoy 
type up road stations on the sections in 
question into through stations. 


b) Steam locomotives. 


The relatively easy position as regards 
the stock of steam locomotives on the 
S.N.C.F. owing to the freeing of many 
up-to-date steam locomotives due to the 
electrification of the main routes, left 
us a great freedom of choice in determin- 
ing the type of locomotive to be used on 
each line. In addition, amongst the. 
lines studied, nearly all those on which 
the hauling of express trains by steam 
locomotives is still of commercial interest, 
in spite of the development of the railcar, 
allow 20 t axle weights. 


We therefore had a choice of three 
locomotives : two types of « Mikado » the 
I41E (or F) of P.L.M. origin and the 
141 R of the well known type imported 
from the United States after the Libera- 
tion and a « Pacific » type, the 231G 
Of the. bP iL.iM, 


In the case of the 141 ex P.L.M., 
our work of revision coincided with the 
completion of studies to increase the 
speed of these locomotives: designed to 
run at 105 km (65 miles) /h, these loco- 
motives had to be limited to 90 km 
(56 miles)/h because of certain defects 
in their behaviour on the track; to 
remedy this, it was decided to modify the 
horizontal equalising bar between the 
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Fig. 4. — Saint-Pierre-d’Albigny to Bourg-Saint-Maurice (down line). 
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Fig. 5. — La Roche-sur-Foron to Saint-Gervais-les-Bains-Le Fayet line (up line). 
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first and second pair of wheels and to 
improve the centralising gear of the 
first pair of wheels, which has made it pos- 
sible for these locomotives, now known 
as 141F, to run at 105 km/h. 


With this stock at our disposal, with 
no other restriction than certain ones on 
the 141R, which are heavier, we are 
free to select in each case the particular 
type of locomotive most suitable for haul- 
ing the trains we wish to speed up, tak- 
ing into account the profile of the line, 
the speeds on the open line, the number 
of stops required and the weight of the 
trains to be hauled, a function of their 
average user. 


Many typical runs were plotted, and 
certain trial runs were made, to see what 
would be the best solution in each par- 
ticular case. 


In most cases, particularly where the 
speed on the open line did not exceed 
100 km (62 miles)/h, locomotives with 
four driving axles gave the best results, 
and amongst the latter, the 141 R were 
better than the 141 F wherever 20 t axle 
loads were permissible. 


On the other hand, on lines where the 
authorised speed exceeded 100 km/h, there 
were a certain number of cases in which 
the 231G locomotives, authorised to run 
at 120 km (74 miles) /h gave the best per- 
formance, provided the weight of the train 
to be hauled did not exceed 200 or 
250 metric tons, which usually was suf- 
ficient to meet the requirements of 
regional services. 


Fox example on the Lyons to Grenoble 
line, where our competitive position is 
particularly difficult owing to the hilly 
and tortuous character of the line, the 
distance by rail being appreciably longer 
than the distance by road, we have been 
led to replace the 141R by the 231G 
to haul the light express trains. Figures 3 
to 5 compare the space/speed curves 
obtained with these two types of traction: 
the 231G which can only haul 250 t 
whereas the 141 R can haul 350, climbs 


DECEMBER 1955 


more slowly but runs better on the level 
and good sections, thereby gaining an 
appreciable amount of time. 


c) Railcars. 


Although our stock of railcars is not 
as good as our stock of steam locomotives, 
similar studies have been made as regards 
the choice to be made between the dif- 
ferent possible types: 


— standard railcars with mechanical 
drive of 600 and 300 HP able to haul 
a trailer; 


— Decauville railcars, with electric 
drive, 600 HP also able to haul a trailer; 


— Berliet 300 HP railcars, with elec- 
tric drive, which cannot take a trailer. 


Here again the typical runs were plot- 
ted and certain trial runs made under 
various hypotheses corresponding to 
actual operating conditions. 


In the particular case of the Lyons to 
Grenoble line, which we will again take 
as our example, a line where the maxi- 
mum speed on the open line applicable 
to railcars before the revision was cCar- 
ried out was never more than 110 km 
(68 miles)/h and that only over short 
sections, the services were generally 
worked by railcars of the Renault type 


(VH or VHD) which cannot’ exceed 
100 km/h. 
The standard 600 HP railcars, which 


are more comfortable and capable of run- 
ning at 120 km (74 miles)/h authorised 
on a good proportion of the line since 
it was overhauled, have gradually replaced 
the Renault railcars and made it pos- 
sible to introduce better timetables and 
better services. 


A few runs are however made with the 
Decauville railcars with electric drive, top 
speed 110 km/h, but very quick to pick 
up speed, an invaluable quality in the 
case of stopping. and semi-through  ser- 
vices on hilly lines. 
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THE DRAWING UP 
OF THE TIMETABLES. 


The possibilities of the lines having 
been defined, as well as the most suitable 
engines for working them, there remains 
to make full use of them, the drawing 
up of the timetables. This is the daily 
life of the traffic department. During 
the work of the Commission, however, we 
endeavoured to take three considerations 
into account : 

— reducing the train loads, including 
the railcar services, to the minimum com- 
patible with the traffic; 


— suppression of certain stops, which 
were perhaps justified in the past but 
are no longer necessary owing to the 
evolution in the traffic; 


—a very close study of the time taken 
for stops and the connections. 


Amongst the results obtained in _ this 


Type 
of 
service 


Train 


Aix-les-Bains to St-Gervais-les-Bains 
_ Railcar 


le-Fayet (125 km) 
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order of ideas, mention may be made 


of the following : 


— modification of the character of cer- 
tain express trains from Paris to Savoy, 
on the terminal sections Aix-les-Bains to 
Saint-Gervais-les-Bains-le-Fayet, the better 
to suit their character of long distance 
trains, and also to take into account the 
new possibilities of the supplementary 
services by motor coaches on the recently 
electrified sections. ‘The number of inter- 
mediate stops on the route in question 
made by the regular night trains Nos. 613 
and 614 has been reduced from 12 to 
6 thereby; 


— running railcars from Lyons to Gre- 
noble without intermediate stops as from 
May 1955. 


These modifications may have led to 
certain local protests at times; in our 
opinion, they are in line with the future 
evolution of the railway. 


Average journey time 


Summer of Time 


saved 
between 
1951 and 

1955 


1955 


1951 
(proposed) 


26 
16 


an 


Train 


Chambéry to Bourg-St-Maurice . 
. Railcar 


(106 km) . 


37 
NG 


= N 


Lyons to Grenoble (129 km) Train 


Railcar 


23 
19 


1 
0 
0 
0) 
4 
2, 


“oO 


Grenoble to Lyons (129 km) Train 


Railcar 


Pips 
29 


NUN 
nO 


Train 


Lyons to St-Etienne - Chateaucreux 
ae ee es Railcar 


15 
05 


Pe) 
an 


St - Etienne - Chateaucreux 
(58 km)ia. |. 


Train 


to Lyons 
ea, Railcar 


hn 
N+ 


Culoz to Modane (135 km). Train 


(1) No railcar services over this route in 1939. 
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SYNTHESIS OF THE 
RESULTS OBTAINED. 


Figures 3 to 5 show certain charac- 
teristic factors for some of the lines cov- 
ered by this revision, as they were pre- 
viously and since the revision, in par- 
ticular the space/speed curves, as well as 
a comparative table of the lengths of 
runs between stopping points. It will 
be seen that substantial results have been 
obtained. 

As for the commercial lengths of the runs, 
including the stops, the table on the preced- 
ing page gives a comparison, for some of 
the runs in question, of the gross times 
for the best services of each type, train 
or railcar, included in the summer 1951 
timetables, the commencement of our 
work of revision, and the proposed time- 
tables for the summer of 1955. We have 
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also included for your information the 
best runs corresponding to the summer 
services in 1939. 


Certainly the average speeds achieved 
are still low, and it would be a _pre- 
sumption on our part to affirm that a 
comparison of the journey times is always 
in favour of the railway, compared with 
that of an average sized motor vehicle, 
even one driven conservatively: it can- 
not be otherwise when the difficulties 
of the railway lines in question are con- 
sidered, and the character of the services 
run over them; but the savings in time 
are still appreciable, and it must not be 
forgotten, once more, in judging these 
results, that the improvements made in 
the speed of transport have been obtained 
without any appreciable increase in 
expenditure. 


[ 625 .28 (43) ] 


The problems of the changing of traction structure, 
by Dipl.-Ing. Friedrich FLemminc, Francfort (Main). 


(Eisenbahntechnishe Rundschau, November 1954.) 


The cost of the traction department can 
be reduced, on the one hand, by purely 
organisationary measures, and on_ the 
other, by technical rationalisation methods. 
The first named cost little or nothing, 
whilst the latter are expensive. 


It was therefore only logical to study 
rational methods of organisation first of 
all. Amongst these can be included, for 
example : 


a) rationalisation of the stock of steam 
locomotives, i.e. a reduction in the num- 
ber of different series of locomotives from 
well over 100 to the present 50, as well 
as a reduction in the number of types 
allocated to each of the sheds. In the 
case of the other motor vehicles, it has 
not been possible to cut down the number 
of types to any great extent, as the total 
stock is insufficient for operating require- 
ments; 


b) increasing the specific output of 
motor vehicles. In July 1954, figures 
never reached before were achieved, viz. 
232 loc.-km per working day for the steam 
locomotives and 349 loc.-km for the elec- 
tric locomotives; 


c) reorganisation of the time spent in 
dealing with motor vehicles before and 
after their days service, which results in 
a reduction of the number of traction 
personnel required; 


d) doing away with and down grading 
traction regions and sheds. 

But the possibilities of rationalisation 
offered by purely organisationary measures 
are already practically exhausted, and it 
is necessary to apply technical rationalisa- 
tion methods more widely. Amongst these 


must be included the complete making 
good of war damage to local installations 
for small and general engine overhauls, 
in order to restore normal working con- 
ditions. Amongst these must also be 
included the transformation of the traction 
structure owing to the replacing of steam 
locomotives by up-to-date electric or 
internal combustion engines. ‘This com- 
plete change of structure requires at the 
same time a very urgent technical reju- 
venation of the very ancient portion of 
the stock of steam locomotives. 


A great deal has already been written 
about this change in structure. It has 
nearly all been from the pens of those 
interested in the construction of engines. 
Here we wish to call attention to certain 
problems in the same field from the 
point of view of the traction department, 
in other words the users. 


* * * 


Under present conditions in Germany, 
electric traction supplied from the caten- 
ary (or on urban lines, from the third 
rail) is the most elegant, cleanest, most 
powerful, and after a certain amount of 
traffic, the most generally economical 
method of traction. Electric traction can 
give with very small motor units powers 
that no other method of traction can 
realise economically; for example the new 
series of E. 10 locomotives, weighing about 
80.3 t. in working order, and about 15.9 m 
(52") in length over buffers develop ‘up 
to 3800 kW at an hourly rating and have 
a maximum speed of 150 km (93 miles) /h. 
In particular, they can achieve high speeds 
on steep up gradients and have great 
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acceleration on starting. The traction 
saves at least 50 % of the amount of coal 
needed to assure the same service by steam 
locomotive. In many cases, the engine 
can be driven by one man. The total 
saving with electric traction compared 
with steam traction is of the order of 30 
to 40 %. In addition, electric traction has 
the advantage that its sources of power, 
coal and water power, are available in 
sufficient quantities in the country itself, 
which assures the necessary security in 
supplying power, as well as a certain 
stability in its price. 


To know if it will pay to electrify a 
line, there are certain criteria which have 
been evolved as the result of studies on 
profitability, for example the annual con- 
sumption of power in kWh per kilometre 
of line, or the number of gross tons trans- 
ported per kilometre of line. In addition, 
individual studies are made of the prof- 
itability of lines it is intended to electrify. 
These studies show that on the Deutsche 
Bundesbahn it would pay to electrify all 
the main lines with heavy traffic as well 
as some of the branches off these lines, 
provided that the traction on these small 
lines with little traffic can be assured by 
engines which will also be needed on the 
main line. This is because about half the 
capital cost of electrification is spent on 
the motor vehicles. Our lengthy exper- 
ience has shown that the data on which 
these investigations into profitability are 
based are so indisputable that it is not 
even necessary to make any estimates for 
some of them. 


This has resulted in the preparation 


of an electrification programme which 
in round figures covers 4800 km 
(2982 miles), which has already been 


begun (Nuremberg-Wiirzbourg, Bruchsal- 
Heildelberg/Mannheim, Bale - Carlsruhe, 
Diisseldorf-Hamm). When this programme 
has been completed, 6 600 km (4 100 miles) 
of line, i.e. 21.5 % of the whole system 
of the Deutsche Bundesbahn will be 
electrified, compared with about 1 800 km 
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(1118 miles) or 6 % at the present time. 
To avoid the cost of overhead lines in 
marshalling yards, Diesel locomotives will 
be used as far as possible in these, even 
on the electrified lines. 


On certain short services, battery railcars 
will be used to a greater extent than up 
to the present. This type of vehicle has 
certain great economic advantages over 
the others, especially when current is 
available at a reduced rate during the 
night. However, its limited radius of 
action and the fact that it must remain 
within a certain distance of the charging 
station limits its extension. In its new 
form of a bogy railcar, it has the advan- 
tage not only of being clean, but also of 
running relatively silently and_ steadily. 
Investigations have been started concern- 
ing the introduction of electric battery 
railcars on certain services; in particular 
mention must be made of a large scale 
programme for the use of such vehicles 
on the Schleswig-Holstein system, North 
of the Hambourg-Lubeck line. 


* * * 


As regards investigations into the prof- 
itability of traction by means of Diesel 
engines, conditions are unfortunately less 
definite than in the case of electric trac- 
tion, seeing that in Germany there has 
not yet been a great deal of experience 
in this field, especially in the case of large 
Diesel locomotives. It has been and still 
is necessary to make use of estimates or 
studies which have appeared in the tech- 
nical press abroad. 


The data which follow are necessarily 
limited to the introduction of Diesel loco- 
motives, because the question <« train 
hauled or motor vehicle » cannot be 
discussed sufficiently within the frame- 
work of the present article. We _ will 
examine the present position basing our- 
selves upon the different points which 
should be taken into account in investig- 
ations into profitability of this sort. 
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The cost of a Diesel locomotive is now 
sufficiently well known since ten experi- 
mental V 80 locomotives and five experi- 
mental V 200 locomotives (') shave been 
purchased. In American publications, the 
ratio between the cost of a steam loco- 
motive and a Diesel locomotive is given 
as, 1.3 2; in Germany, for,.2000 JP sit 
is 1 : 1.8. The corresponding ratio for 
electric locomotives is 1 : 1.4 though it 
should be noted that the type E41 loco- 
motive which was used for the comparison 
develops 40 % more power. The differ- 
ence in cost between steam and Diesel 
locomotives is therefore not as great in 
Germany as it is in the United States, 
which seems likely to be due to the 
lighter construction, with hydraulic drive, 
which has been developed in Germany. 


The economic life of a steam locomotive 
is 35 (express locomotives) to 40 years. 
From the financial point of view, there 
seems to be no reason why Diesel loco- 
motives should have a shorter life than 
steam locomotives. Their replacement 
before this date could only be necessary 
and opportune if very important technical 
progress had been made in the meantine. 


The possible user (availability during 
the 24 hours of a day) of a Diesel loco- 
motive is, as in the case of the electric 
locomotive much greater than that of 
a steam locomotive. ‘The number of loco- 
motives needed to work the same volume 
of traffic is therefore less, which is 
expressed by indicating the number of 
steam locomotives which can be replaced 
by an electric or Diesel locomotive. Here 
again the fact that an electric loco- 
motive is capable of hauling heavier 
trains must be taken into account, 
since the number of trains required daily 
and therefore the number of locomotives 
needed is less, and also there are differ- 


(1) The symbol for a Diesel locomotive is 
a WV (Verbrennungsmotor [thermic engine}) 
followed by a figure which means the power 
of the engines divided by 10. 
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ences in the time they are out of service 
for repairs. The increased availability 
is only of value if it can be taken advan- 
tage of. There must be services to profit 
by the increased availability! This is 
a fact which is often overlooked, so that 
figures are quoted in the technical press 
which are completely unrealisable on the 
Bundesbahn. From the economic point 
of view it would be nonsence to increase 
the mileage worked by the Diesel loco- 
motives simply and solely to take advant- 
age of their increased availability without 
there being any need for this as far as 
the traffic is concerned. Moreover the 
actual average daily user of 13.4 h per 
working day for the steam locomotives and 
14 h for the electric locomotives, is enough 
to show that there is no transport demand 
which would make it possible to take full 
advantage of the approximately 23 h avail- 
ability of electric locomotives. The services 
worked by the motor units are all drawn 
up by the same specialists for all methods 
of traction and there is no reason to 
suppose that in the case of electric loco- 
motives they have displayed less zeal in 
making the best possible use of them. 
The ratio of locomotives required with 
the different types of traction also depends 
upon the specific mileage run by the 
steam locomotives to be replaced. If this 
is very great, as it is on the Deutsche 
Bundesbahn, this is one more reason why 
there is no hope of getting such high ratios 
as those perhaps obtained elsewhere. In 
the United States, the ratio is given as 
2 to l, a figure which constantly decreases 
as dieselisation progresses, until it ends 
cipal wes th 


If the locomotive requirements are taken 
as the basis of calculation, the average 
daily mileage of the steam locomotives, 
i.e. 232 km (143 miles) (July 1954) and 
that of the electric locomotives, i. e. 
349 km (216 miles), as well as the dif- 
ference in time out of service for repairs, 
which is respectively 18.0 and 12.8 %, 
it will be seen that the ratio of locomo- 
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tive requirements is 1.4 to 1. In this 
comparison, the steam locomotive suffers 
the disadvantage that its mileage includes 
18.5 % for shunting and local jobs which 
restricts the average daily mileage, whereas 
the specific mileage of the electric loco- 
motive, on the other hand includes 95 % 
of actual passenger or freight haulage. It 
should not be forgotten on the other hand, 
that the present daily user of the electric 
locomotives on the Deutsche Bundesbahn is 
not satisfactory, and will not improve until 
longer sections (Hamm-Bale, Francfort- 
Passau) and circular routes (Munich-Ra- 
tisbonne-Francfort-Stuttgart-Munich) are 
electrified. In order to throw light upon 
these still rather obscure points, the trac- 
tion requirements have been connected 


up in quite a new way, in the case of 


the Diesel or electric locomotives, for the 
whole system or for very long lines; in 
this way the ratios given in Table 1 below 
have been obtained, for locomotive requi- 
rements in the case of steam, electric, or 
Diesel locomotives. 


TABLE 1. — Locomotive requirements with 
different methods of traction. 


Proportion of motor unit mileage 
in locomotive-km. 


Electric 
motor 
units 


Steam 
locomo- 
tives 


Period 


1950 
July 1954 


In the case of electric traction on the 
Deutche Bundesbahn, the proportion of 
steam locomotive requirements compared 
with electric motor units will always 
remain about 1.6 to l, i.e. favourable, 
because only lines with heavy traffic are 
being electrified so that there will be 
good user of the electric units. It will be 
quite otherwise in the case of most of 
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the Diesel units which will be allocated 
preferably to services on lines with little 
traffic and for shunting. Here, the ratio 
will only be 1.5 to 1 in the case of 
certain types of services, for example the 
important passenger services. In most 
cases, it will be much lower, and in the 
case of the small railcars, as well as shunt- 
ing services, it will fall as low as 1 : 1. 


* * * 


Labour requirements for current main- 
tenance in the electric and internal com- 
bustion engine sheds is about 45 % lower 
than in the case of steam locomotives of 
the same power. In addition, less costly 
installations are required (no coal to be 
loaded, no pricking, no washing). Using 
Diesel engines to work the secondary 
lines will also make it possible to do 
away with satellite sheds and installations. 
As a whole, therefore, the service in the 
sheds is appreciable less costly and takes 
less time. 


The cost of repairs to Diesel locomotives 
is an important factor that is still not 
very clear. On the Deutsche Bundesbahn, 
in 1953, the average cost of repairs for 
each unit in service for the different 
types of traction was : 11 % of the cost 
of replacement for the steam locomotives, 
5 % for the electric locomotives and 26 % 
for the Diesel locomotives. Out of the 
150 Diesel locomotives owned by _ the 
Bundesbahn only 15, however, are of 
up-to-date types of more than 360 HP; 
most of them are old types, much worn, 
of 220 and 360 HP. Consequently 26 % 
of the replacement cost cannot in any 
way be taken as the cost of maintenance 
for up-to-date Diesel locomotives especi- 
ally for those of high power. According 
to information received from America, 
relating. to heavy Diesel-electric locomo- 
tives, the annual maintenance costs for 
each engine in service vary between 16 
and 20 % of the cost price. Even this 
figure seems to be very high as far as 
Germany is. concerned. According to 
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theoretical studies, it would appear that 
the maintenance costs, in relation to the 
mileage worked, will not be higher but 
on the contrary appreciably lower than 
those for steam locomotives. This is why 
when making an economic comparison, 
no advantage must be given to Diesel 
traction from this point of view to start 
with. 


The period Diesel locomotives are out 
of service for repairs will in all prob- 
ability be less than in the case of steam 
locomotives, because it is often possible 
to exchange complete components, which 
reduces the repair time; the production 
and transmission gear is easy to dismantie. 


* * * 


One essential factor in estimating the 
economy of Diesel traction is the consuwmp- 
tion of fuel oil by the Diesel locomotives, 
compared with the consumption of coal 
by the steam locomotives for the same 
performance, as well as the ratio between 
the price of the two kinds of fuel. At 
first, there was no accurate information 
available about consumption. According 
to American technical publications, the 
ratio between the consumption of coal 
and Diesel oil was about 8 to 1 on train 
services and 17 to 1 on shunting services. 
As it was found when checking . these 
latter figures in the United States, that 
this very favourable ratio was attributable 
to the very high coal consumption of 
the shunting engines, the Deutsche Bun- 
desbahn during recent years has made 
comparative trials with Diesel locomotives 
of their own or belonging to other owners 
in order to ascertain the consumption 
ratios, which depend partly on whether 
the specific consumption of coal on the 
steam locomotives to be replaced is very 
low, as it is on the Deutsche Bundesbahn, 
or high. 

During these trials the types of loco- 
motives listed in Table 2 were tried out 
in service by the Deutsche Bundesbahn 
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and compared with types of steam loco- 
motives used for the same services. In 
this way, the ratio between the specific 
consumption of coal and Diesel oil in 
tons per million gross tkm for the train 
services was found to be 6 to I, and per 
1000 km/locomotives in shunting services 
10 to 1. The most favourable ratio for 
the train services was 6.9 to 1 in the 
case of an express train service. In the 
case of the shunting locomotives, the 
consumption ratio of 10 to 1 is based 
on the assumption that too heavy a Diesel 
locomotive will not be used for the 
service in question; otherwise the ratio 
will fall to 5 to 1. 


The Vt 95° railcar fitted with a 135 HP 
Diesel engine compared with a small steam 
train hauled by a series 74* locomotive 
in the case of a stopping passenger train 
gave a consumption ratio of 40 to 1 in 
round figures. 


In. all these trials, the types of Diesel 
locomotives used were found to be very 
suitable in practice and worked very well. 


Finally, the long distance express train 
41/42 « Senator » Francfort-on-Main-Ham- 
bourg-Altona and back, which are norm- 
ally worked by fast railcars, for several 
days in succession were worked by rakes 
hauled by different types of locomotives, 
and by two types of Diesel railcars, in 
order to ascertain the consumption ratio 
between a train hauled by a Diesel loco- 
motive and a Diesel railcar for light 
rakes on fast services. According to these 
trials, the consumption (in tons per 
1000 km run of the motor unit) of coal 
for the series 01 steam locomotive, com- 
pared with the consumption of Diesel 
oil were 


a) for the Diesel hydraulic locomotive 
V 200 


in the ratio of 6.8 to 1; 


b) for an American Diesel-electric loco- 
motive of 1600 HP 


in the ratio of 6.2 to 1; 


a 


eS 
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TABLE 2. — Comparison of trials between Diesel locomotives and steam locomotives. 


Speed of 


Axle : 
rotation 


arrange- 
ment 


Weight 
in 
tons 


Power 


of the Diesel Transmission 


of the locomotive HP r.p.m, 


1 000 


B’B’ 60 1 500 hydraulic 


Builders 


Krauss- 
Maffei 
Mak, Kiel 


Used on the same 
service as steam 


series 


3810 


locomotives 


type of service 


passenger 
stopping train 


150 electric 


Krupp 


freight 


hydraulic 


Krauss- 
Maffei 


stopping trains 
freight 

fast and express 
trains 


hydraulic 


Krupp 


freight 


hydraulic 


Machinenfabrik 
Esslingen 


electric 


General Motors, 
lent by 
Henschel & Sohn 


stopping trains 


freight 


electric 


General |Ameri- 
Motors can 
army 


shunting 
freight 
fast and express 
trains 
express trains 


575/650 hydraulic 


800 


2 x 800 


Mak, Kiel 


shunting 


shunting 
stopping trains 


stopping trains 


stopping trains 


through trains, 
fast and express 
trains 
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c) for a triple Diesel railcar Vt 08° of 
the Bundesbahn (1000 HP) 


in the ratio of 11.3 to 1; 
d) for the Diesel motor day train 10501 


of the Deutsche Bundesbahn (motive 
power 640 HP); 


including the 
for the air 
(250 JHE) 


in the ratio of 9.3 to 1; 


Diesel oil 
conditioning 


required 
plant 


without the Dieseloil required for 
this plant : 


about 12.9 to Il. 


The ratio of cost for equal weights of 
coal and Diesel oil for a Diesel unit at 
the present time is 1 to 5 on the Bun- 
desbahn. Consequently, for such a price 
ratio, if the use of Diesel traction makes 
it possible to replace more than 5 tons 
of coal by one ton of Diesel oil, fuel 
consumption costs are lower for Diesel 
traction than for steam traction. 


* * * 


As regards the supply of fuel for Diesel 
engines and the cost thereof, it should 
be noted that in 1953, 21 % of the Diesel 
oil used in Germany was imported. Of 
the remainder, 27 % was produced in 
German refineries from German crude oils 
and 73 % from imported crude oils. It 
can be taken that even if consumption 
increases, this ratio will remain unaltered. 
The power « Diesel fuel » is therefore 
not solely national, unlike electricity. It 
is also possible that the supplies of Diesel 
oil, as well as its price, might be threat- 
ened by political events or various 
political economic measures. ‘This is not 
as yet very important as far as the Deut- 
sche Bundesbahn is concerned; seeing 
that in 1953 its railway Diesel services 
Oniyerconsumed 32400 £, ice, 155° of 
the total consumption of the country 
(2 187 million tons). 


The output of the refineries for the 
production of Diesel oil from crude oil 
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is limited. In Germany, during the 
year 1954 about 27 % of the crude oil 
refined was turned into Diesel oil and 
73 % into other products. If the produc- 
tion of fuel for Diesels increased and no 
new outlets could be found for the also 
increasing production of these other pro- 
ducts, this might also limit the production 
of Diesel oil. In this case, the only 
thing to do would be to import larger 
quantities of Diesél oil. 


It is technically possible, however, to 
overcome all these difficulties by making 
fuel for Diesel motors from coal by 
hydrogenation or synthetically. It is still 
however very costly to use these methods 
and they are not justified economically 
for railway services. The manufacture 
of Diesel oil from crude oil is already so 
costly that this product is exempt from 
the duty on mineral oils. 


It must also be admitted that the selling 
price of Diesel oil produced from coal 
— without the duty on mineral oils — 
could not be less than 600 DM per ton. 
Such a high price can be understood when 
itis realised that for each ton of oil manu- 
factured by the Fischer-Tropsch method 
about 9 t of coke and coal must be used 
as raw material, which themselves cost 
about 500 DM. Now, it is possible to 
get a much lower price than this. In the 
electric power stations instead of « burn- 
ing » coal, it is possible to use by-products 
from treating the « raw material » coal. 
The railways can use the heavy oils 
obtained in the manufacture of liquid 
fuels on their steam locomotives as a 
supplementary fuel. It is also possible 
to add « semi-coke » to the coal briquettes 
used as fuel on the steam locomotives. 
Trials carried out by the Deutsche Bun- 
desbahn, using briquettes containing a 
certain percentage of cinders from the 
smoke box have given satisfactory results. 
Finally, it is to be expected that the 
manufacturers will make Diesel engines 
which can run on heavy oils. Promising 
beginnings have already been made in 
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this direction. It would be a_ good 
thing if competent technicians would 
investigate whether progress in this direc- 
tion would in the long run complete 
the present methods of buying fuel. 

The price of Diesel oil, tax included, 
has been considerably reduced since 1950. 
An increase in the tax on mineral oils 
or a change in tanker rates would make 
it rise again. It is therefore necessary 
to allow for a certain fluctuation in the 
cost of Diesel oils when making financial 
calculations. 

Compared with Germany, the ratio 
between the cost of coal and Diesel oil 
are generally more favourable abroad; 
from the price at the factory, not upon 
the traction vehicle, they amount to 


in Germany Ls 59 
in Holland 26 
in Italy ey 21 
in Belgium cer 2, 
in Sweden ee 2:8 
in Switzerland Pe las 
in England Migpewe ses 
in Austria | hue aR 


* * * 


As the service trials of the big Diesel 
locomotives showed, in practice one horse 
power in steam traction cannot be taken 
as the equivalent of one horse power in 
Diesel traction. At the lower speeds, the 
Diesel locomotive is superior to the steam 
locomotive on account of the fact that its 
power can be better utilised and conse- 
quently a definitely higher tractive effort 
is available than in the case of a steam 
locomotive of the same power. ‘This is 
because the adhesive weight of Diesel 
locomotives (weight in running order 
= adhesive weight) and the coefficient 
of adhesion between wheel and rail are 
higher. The power of the steam _loco- 
motive on the other hand depends upon 
the skill, physical capability and willing- 
ness of the stoker, as well as upon the 
quality of the coal. The fire has to be 
regulated for a certain time before the 
power is available. In the case of the 
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Diesel locomotive, the total power is 
always immediately available; neither phys- 
ical effort, skill nor good will are required. 
Consequently the Diesel locomotive is 
better than a steam locomotive of the 
same power in actual service, and the 
more so as there are more stops or when 
the whole power of the engine has to be 
used more often. 


In addition with Diesel traction — like 
electric units — the fitting of a safety 
device, the fact that driving involves less 
physical effort on the part of the driver 
and that his attention is not so distracted 
by physical work, makes it possible to have 
only one man in many cases. Finally 
the Diesel and electric locomotives are 
particularly suitable for working with 
reversible rakes with completely automatic 
control, no one being required on the 
rear engine, unlike with steam traction. 


* * * 


Experience obtained with Diesel traction 
can be summed up as follows 


a) the consumption of coal is ten times 
as high as the consumption of oil in the 
case of shunting services, and six times 
as high in the case of train services. 
What is new in this connection is that 
the ratio of 6 to 1 also applies to the 
heavy train services; 


b) maintenance costs are no higher, but 
on the contrary probably lower than in 
the case of steam locomotives; time out 
of service for repairs is also probably 


lower; 

c) current maintenance costs are also 
lower than in the case of steam _ loco- 
motives; 


d) the ratio between requirements with 
steam and Diesel units is at the most 1.5 
to 1; on secondary lines 1.2 to 1 and for 
the small railcars 1 to 1; 


e) with equal motive power, higher 
tractive efforts are available at low speeds; 


f) only one man is needed to drive 
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them; they are suitable for 


reversible rakes. 


specially 


g) no smoke or soot; 


h) the purchase price of ‘steam and 
Diesel locomotives are approximately in 
the ratio of 1 to 1.3; 


?) simpler local installations and_possi- 
bility of closing down sheds and_ their 
subsidiary installations. 


This information makes it possible to 
draw up — still on the basis of present 
costs — the following programme of prac- 
tical application for the German Bun- 
desbahn : 


1) the Diesel locomotive makes it poss- 
ible to expect the greatest economic 
advantages compared with the steam loco- 
motive in the case of the shunting ser- 
vices and on the secondary lines. Particul- 
arly important economies can be achieved 
with small railcars. In these cases, even 
appreciable fluctuations in the cost of 
Diesel oil will not compromise the profit- 
ability of this substitution. Consequently, 
it is to such services that dieselisation 
should first of all be applied. For this 
purpose 1000 shunting locomotives and 
600 locomotives for secondary lines have 
been budgeted for; 


2) in the case of long distance passenger 
trains, a financial saving can also be 
counted upon, though a smaller one, and 
more likely to be affected by fluctuations 
in costs. But as competition and satisfy- 
ing the public are on the side of the 
Diesel (no smoke or cinders, good accel- 
eration on starting, good outward appear- 
ance), because such traffic is relatively 
small and finally because the stock of 
express steam locomotives is getting rather 
old, the adoption of powerful Diesel 
locomotives for the long distance express 
train is advisable. For these services at 
least 200 Diesel locomotives will be 
required, which is a chance for German 
industry to design and test out power- 
ful Diesel locomotives in the interests 
of the export trade; 
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3) shunting services in the small yards 
and small shunting jobs are the proper 
field for the Diesel-hydraulic locotractor. 
For this purpose, a_ stock of about 
1000 engines of the K6II type are ee 
eted for, of 107 HP; 


4) all the very light services (small 
railcars) will be reserved for the Diesel 
railcars, short distance services with many 
stops and starts and high speed passenger 
services at more than 140 km (87 miles) /h, 
which means introducing railcars in 
every case where a light weight unit 
and high specific power of the engine 
is of importance, where fairly regular 
user can be counted upon; 


5) this dieselisation programme budgets 
for a final stock of : 


1900 Diesel locomotives, 
1 000 locotractors, 
250 large railcars, and 
900 small railcars (rail buses). 


In the case of the small railcars (rail 
buses), the section from which the most 
important economic saving is to be 
expected, 75 % of the programme will 


soon be realised when 672 units have 
been delivered, 100 of which are twin 
engined. 


The annual consumption of Diesel oil 
for these 4000 or so Diesel engines will 
be as much as 280000 t. If it is taken 
that the consumption of oil for other 
purposes will have increased by about 
30 % in Germany before this programme 
is completed, so that in round figures 
it will have reached 3 million tons, the 
Diesel units of the Deutsche Bundesbahn 
will still only account for 9 % of this 


total. This will still be a relatively small 
percentage. This programme does not 
therefore involve any _ excessive risks, 


especially as the change over will only 
be made in absolutely essential cases. 


* * * 


This 
traction 


programme for 
structure by 


modifying the 
the extension of 
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electric and Diesel traction is to be carried 
out at the same time as an improvement 
in the quality and a prudent renewal 
of the stock of steam locomotives, at the 
appropriate time, therefore with prudence. 
It is only when greater experience has 
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been obtained in service that it will 
be possible to decide how this programme 
should be carried out. 


The beginning of this changing struc- 
ture can already be seen in the evolution 
of the last few years, as Table 3 shows. 


TABLE 3. — Proportionate use made of different methods of traction on the Deutsche Bundesbahn. 


Ratio 
, p Type of stock 
System or line Type of service of motor unit required 
compared steam/new 
traction 
Whole of the DB Long distance light fast | Diesel locomotive lee Saf 
trains 
Ruhr-Stuttgart Stopping and freight trains | Electric traction 1.64 
Left bank of Rhine } Freight Diesel locomotive i3r: Mi 
Wedau-Mayence-Bischofs- Electric locomotive sw 2 
heim 
Munich-Stuttgart Stopping and freight trains | Electric traction 1.49: 
Schleswig-Holstein Especially for train services |} Diesel locomotive 1.14: 1 
and shunting on secondary 
lines 
The realisation of the electrification reduction in the number of types of 
and dieselisation programmes dealt with traction units. ‘The types will probably 


here will also lead to a_ considerable 


In the case of steam locomotives 

In the case of electric locomotives 

In the case of electric rail motor coaches 
In the case of battery railcars 


In the case of railcars with internal combustion engines 


be reduced to 


From 50 to 7 
From 22 to 4 
From 22 to 2 
From 6 to 2 
From 35 to about 8 


Whereas the types of Diesel locomotives will remain at 6. 


The renewal of engines will therefore 
only involve 30 types instead of 140. 

The question which arises at the present 
time is the following : <« Are there already 
any types of Diesel locomotives entirely 
suitable for operating requirements in 


order that this programme can be carried 
out with 1900 locomotives? » This can 
be answered in the affirmative, as two 
of the Diesel locomotives designed for 
the Deutsche Bundesbahn, the V 200 and 
the V65 have been so successful that 
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the prototypes have given complete satis- 
faction in service. 

The V 200, a B’B’ Diesel locomotive of 
great power, with two 1000 HP engines 
and hydraulic transmission (*) has been 
designed by the firm of Krauss-Maffei 
in collaboration with the Central Office 
of the Bundesbahn at Munich, with the 
collaboration of the firms of Henschel 
& Sohn, Krupp, Maschinenfabrik Esslingen, 
Jung and MaK of Kiel, as well as the 
builders of Diesel engines and _ trans- 
missions. It is suitable for all kinds of 
train services, and has a maximum speed 
of 140 km (87 miles) /h. 

The Diesel- hydraulic D locomotive 
type V 65, designed on its own _ initi- 
ative by the firm of MaK, at Kiel, has 
two Beugniot bogies and a 650 HP 
Diesel engine; it is intended for service 


on secondary lines and shunting, and 
has a maximum speed of 30/75 km 
(18/46 miles) /h (*). 

The B’B’ Diesel-hydraulic locomotive 


type V 80, 10. of which have been acquired 
to date (*) will be built in the future 


(2) Ele 1953. eINOALO emp pace DtO B2cor 


(?) Lokomotiv- und Werkstdttentechnik, 1954, 
pp. 3 and following. 


(4) Glasers Annalen, 


anavel im, eave YOY WPS Wes, 
TOM ues 


M2, ING). 
1952, No. 


sto [0] Dome 7h 
8, pp. 265 
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in a smaller form, type V 100, with a 
motive power of 1000 HP and a maximum 
speed of 50/100 km (31/62 miles) /h. 
This will be used on _ secondary lines 
with heavy traffic, for heavy shunting 
services and in suburban traffic, being 
designed above all to work reversible 
rakes. After a fairly long trial period, 
this locomotive also has been found very 
satisfactory in service. 


Another series will be the V60_ for 
shunting services only. The designs have 
been completed and 300 units are to be 
ordered to start with. This is a Diesel- 
hydraulic C locomotive, driven by stub 
axles (faux-essieux et bielles), and con- 
necting rods with which different types 
of engines can be used. ‘This locomotive 
is intended solely for shunting services 
and is not suitable for train services. As 
all the components used have been proved 
in service over a long period no trouble 
should be experienced with this type. 

Finally, studies are in hand for a Diesel- 
hydraulic locomotive of 1500 HP and 2 x 
1500 HP for train services on main lines. 


* * * 


After this vast programme which we 
have reported, the Deutsche Bundesbahn 
will have taken a new step forward in 
the traction field towards the end it has 
in view : the rationalisation and modern- 
isation of its operating equipment. 


[ 656 .1 (44) & 656 .211 .5 (44) ] 


Connecting road services at Caen, 


by P. Boutin, 


Ingénieur Principal au Service de l’Exploitation de la Région de 1’Ouest de la S.N.C.F. 
(Revue Générale des Chemins de fer, January 1955.) 


Since 1938, there has been a central 
coach station in Caen in the centre of the 
town, operated by the Courriers normands. 
The site it occupies, in the angle between 
two streets (fig. 1) is relatively small, but 
the fullest possible use has been made of 


S. N.C. F. station in the centre of the town 
(fig. 2)soon made it obvious that it would 
be extremely valuable to set up a road 
service at this latter station to facilitate 
the transhipment of passengers and lug- 
gage from the trains to the coaches and 


Fig. 1. 


it. The interior arrangement has _ been 
carefully studied, both as regards the move- 
ment of passengers on arrival and depar- 
ture, the handling of luggage, the circula- 
tion of the coaches and their arrival at 
the platforms which is regulated by light 
signals and loudspeakers. 


This station escaped the great damage 
the town suffered in 1944. It was there- 
fore natural to keep it as the main coach 
station after the war. But its distance 
(about 1500 m = 1640 yards) from the 


— The central coach station. 


vice versa. The need was the greater 
owing to the fact that after the war traffic 


was not restored on the’ narrow gauge 
line between Caen, Riva-Bella-Lion-sur- 


Mer, and in 1951 the standard gauge 
services from Caen to the sea were given 
up. At the same time, this stopped the 
through service by rail for the many 
Parisians who freqent the Cote de Nacre 
in the summer. 


Ase taue backe-as 1943 the Ss. N: Grek. 
studied the possibility of setting up con- 
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necting road services closer to their own 
passenger installations. The most rational 
solution appeared to be to make use of the 
old parcels office and the yard in front of 
it (fig. 3) which was available owing to the 
changes made in the parcels traffic, result- 
ing in all this traffic being dealt with in 
the old slow goods depots. 
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the site in question, especially the cost 
involved in demolishing the parcels office. 

In addition the setting up of the con- 
necting road services was made dependent 
on the usual restrictive clause intended 
to protect the traffic of the S.N.C.F. 
should the services be extended to freight 
services. Finally, the S.N.C.F. obtained 


! 
1090 200 300 400 SOOM i 
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4; 
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“et 
4/ 
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Fig. 2. — Part of the map of the town of Caen. 


A site of 5115 m? (6117 sq. yards) was 
therefore offered to the Department, 
which, on the 25th August 1952, received 
the necessary sanction from the Ministry 
as laid down in the ordinance of the 


24th October 1945 relating to coach 
station. The negociations between the 
SN: Gers “and? the General (Council 


through the intermediary of the Chief 
Engineer of Roads and Bridges were 
successfully concluded. The agreement 
arrived at was that the site in question 
was handed over free of charge to the 
Department by a change of user of the 
Public Area. ‘The Department stood the 
cost of this transfer; they repaid the 
S.N.C.F. part of the cost of arranging 


for the catering firm of the station of 
Caen the monopoly of catering for the 
road_ services. 

The installations for these — services, 
which are run by the Courriers normands 
include (fig. 4) a yard for the coaches and 
a passenger platform adjoining the main 
building of the S.N.C.F. station. Bays 
have been made in this platform to allow 
14 coaches to draw up at the same time, 
but only part are covered, corresponding 
to the area normally used, apart from the 
summer months. The actual building 
has an area of 130 m? (154 yards), faces 
the station yard and consists essentially of 
a hall for the public, a ticket office and a 
luggage office. 
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Fig. 3. — Ancient arrangement of the installations. 
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Fig. 4. — New arrangement, with the coach station. 
- Figure 5 is a photograph showing part luggage from the lorries of the Courriers 


of the station before it was covered in; it normands to the luggage vans of the 
can be seen that passengers alighting S.N.C.F. 


from a train from Paris have only to pass These new arrangements were used for 

through the barrier to get to the coaches the first time at the beginning of the 

which are waiting in the bays. summer of 1953 although the work had 
At the end of the yard used by the road not yet been completed. 

vehicles, there is a high platform used In normal times, out of the 150 coaches 


during the holiday season for transhipping which run each day from the main coach 
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Fig. 6. — Passengers getting ready to take their seats in 
drawn up in the bays of the connecting coach station. 


station, 88 serve the connecting station, 
while a similar number are run in the 
opposite direction. In the summer, these 
figures increase from 88 to 102 out of the 
182 coaches from the coach station to 


the coaches 


which some 30 supplementary coaches 


must be added on peak days. 

The following figures give some idea of 
the amount of traffic at the station and 
its variations over the year. 
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Number Percentage 
of compared 
passengers | with number 
Month leaving of passengers 
the leaving the 
coach central coach 
station station 
February 1954 9 500 | 3% 
August 1954 34 200 | 23. %, 
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The following example shows that 
this station is able to cope with very 
heavy passenger traffic (fig. 6). On the 
Ist July 1954, between 11.35 a. m. and 
12.15 a. m. out of 39 coaches from the 
station, 24 carried 1284 passengers from 
the railway travelling to the beaches of 
the Cdte de Nacre. 

This brief report shows that the simple 
installations built on the premises of the 
S. N.C. F. have made it possible to achieve 
a harmonious link between rail and road, 
with the maximum convenience for 
passengers. 


[ 625 .28 (73) ] 


Passenger stock developments in U.S.A. 


Lightweight articulated 


trains 11 ft. high, and 


Hi-Level double-deck stock 15 ft. 6 in high. 


(The Railway Gazette, August 5, 1955). 


Plans have been made public concern- 
ing a number of trains of entirely new 
design now on order for U.S.A. railways. 
The starting point of the various ideas 
is the Talgo type of train, with lightweight 


Railroad has, however, placed a contract 
with A.C. F. Industries, Inc., for a Talgo 
train, of which delivery is expected in the 
latter part of this year. It will consist 
of five coaches, each of three articulated 


Atchison, 


Topeka & Santa Fe Railway 


by the Budd 


coaches considerably lower in height above 
rail than normal American stock, and a 
lower centre of gravity, which will make 
higher speeds round curves safely possible, 
though not all the trains on order are of 
the articulated Talgo type. 

The New York, New Haven & Hartford 


double-deck Hi-Level 
Company. 


chair car built 


units, seating in all 400 passengers and 
powered by two 1200 HP Diesel-electric 
locomotives, and with an extra < transi- 
tion » car to provide for third-rail electric 
operation into and out of the Grand 
Central terminal at New York. The train 
will be marshalled with one locomotive 
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at each end. The car floors will be 26 in. 
above rail, instead of the usual 54 in., 
and the centre of gravity of each car will 
be about 2 ft. lower than normal. The 
weight per passenger will be about half 
that of conventional equipment. This 
train will be similar to that already on 
order by the Chicago, Rock Island & 
Pacific Railroad for its « Peoria Rocket » 
service. 
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engine mounted on a four-wheel bogie 


and operating through a _ four-speed 
torque-converter transmission; an  addi- 
tional six-cylinder Diesel engine of 


400 HP will provide light, heat and air- 
conditioning for the train. 

It is not stated how many vehicles there 
will be in the train, or what its accom- 
modation; as with the Talgo train, one 
locomotive will be attached at each end, 


Cutaway view of Santa Fe Hi-Level restaurant car to run in « El Capitan » 
between Chicago and Los Angeles, with accommodation for 80; food is brought 
up by lift from kitchen on lower deck. 


Pullman lightweight trains. 


For comparative trials, the New Haven 
also has ordered a new lightweight passen- 
ger train of revolutionary design from the 
Pullman Standard Car Manufacturing 
Company, with Diesel locomotives to be 
built by the Baldwin-Lima-Hamilton 
Corporation. Each locomotive will be 
11 ft. high only, and 46 ft. long, and will 
weigh about 70 tons; power will be pro- 
vided by a 1000 HP 12-cylinder Diesel 


and the weight and cost of the trains, 
relatively to their accommodation will, 
it is claimed, be no more than one-third 
that of conventional equipment. A similar 
train is on order for the New York Central 


System, and this company also has 
expressed its readiness to purchase one 
of the new General Motors lightweight 


trains when these become available. It is 
expected that the first of the latter will 
be tested on the New Haven main line 
later this year. 
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Pennsylvania « Tubular » train. 


A fourth variation is the « tubular > 
train which the Budd Company is now 
building for the Pennsylvania Railroad, 
and which is of a totally different type. 
It will consist of seven bogie coaches, each 
85 ft. long, but with what is claimed will 
be lowest centre of gravity ever planned 
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in reclining and lounge chairs, to a total 
of over 500 in a total coach weight of just 
under 250 tons. Light refreshment faci- 
lities will be provided, with other usual 
amenities. Existing electric and Diesel- 
electric locomotives will be used, and it is 
intended to use the train on daylight runs 
between Pittsburg and the cities of the 
eastern seaboard, such as Washington, 


Artist’s impression of trains with low centre of gravity ordered by the New York 
Central System from the Pullman Standard Car Manufacturing Company, with 
locomotives built by the Baldwin-Lima-Hamilton Corporation. 


for passenger vehicles, 42 in. above rail. 
Each car will be 11 ft. 9 in. high, and 
will weigh less than 35 tons, a reduction 
of some 40 % on existing coach weights. 
One of the methods of lightening the 
vehicles is to design the roof, sides and 
floor of the tubular structure in such a 
way that they provide the strength of a 
normal car underframe. The lowered 
centre of gravity should permit an 
increase of at least 15 % in the highest 
speeds scheduled at present. 

Each car will accommodate 82 passengers 


Baltimore, Philadelphia and New York. 
The set of seven coaches is expected to 
cost a little over $1000 000. 

By contrast, the Atchison, Topeka & 
Santa Fe Railway is going to the opposite 
extreme. For some time this company has 
had in operation one or two Hi-Level 
coaches on its Chicago-Los Angeles service, 
in which the entire seating is on a level 
4 ft. above that of a coach of normal 
design, the depressed lower centre level of 
the car being used for entrance vestibules, 
lavatories, luggage lockers, etc., and the 
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ends, above the bogies, for housing air- 
conditioning and other equipment. By 
this arrangement, the entire upper level 
of each car is available for seating, with 
28 more seats than in an ordinary 85-ft. 
chair coach; passengers enjoy the more 
extensive view obtainable from their elevat- 
ed position, 8 ft. above rail; and it is 
claimed that noise and vibration are 
reduced. The success of these experi- 
mental cars has been such that the Santa 
Fe has decided completely to reequip 
its « El Capitan » all-coach streamliner 
between Chicago and Los Angeles with 
cars of this type each 15 ft. 6 in. high. 
For the five trains needed to maintain 
this service 47 Hi-level cars are on order 
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— 35 reclining chair cars, six dining cars, 
and six full-length dome lounges. In the 
dining cars. the upper level will be devo- 
ted entirely to dining space, with 80 seats, 
and the kitchens and pantries will be on 


’ the lower level, with service lifts between 


the two levels. The dome lounges, at the 
rear of each train, will seat 88 passengers 
on two decks, and will be provided with 
rest rooms and a refreshment bar. Each 
train will be made up of nine vehicles, and 
the seven reclining chair cars will accom- 
modate a total of 496 passengers, as compa- 
red with 350-passenger capacity of the 
present « El Capitan » trains. A public 
adress system will broadcast music, radio 
programmes, and train announcements. 


[ 621 .431 .72 (73) & 625 .28 (73) ] 


GM building complete high speed train. 


New locomotive and new cars being turned out by GM divisions 
feature new concepts, but GM is not to become a car builder. 


(Railway Locomotives and Cars, August, 1955.) 


Harlow H. Courtice, president of Gen- 
eral Motors Corporation, has revealed 
specific details of the lightweight, low- 
cost passenger train his corporation was 
known to have been building. He 


The train will consist of 10 coaches 
and a single 1200-HP Diesel-electric loco- 
motive. It will cost less than $1000 per 
seat when built in volume production. 
Mr. Curtice predicted. 


Model indicates the relative size of the locomotive and the cars, and shows the single two- 


wheel idler axle which will sustain weight at the rear of the locomotive. 


One 12-567 C GM 


Diesel engine, mounted conventionally inside the 53-ft locomotive, will furnish 1 325 HP 


for traction. 


Current for train heating, lighting and air conditioning will be furnished 


by generators operated by two GM 6-110 Detroit Diesel engines, also mounted within the 


locomotive body. 


Top of the cab will be 13 ft, 7 in. above rails. 


Some details may vary 


slightly in the final version of the train, which was shown at the General Motors 


« Powerama », August 31 in Chicago. 


termed the train a « new concept > in 
railroad transportation. It will have a 
capacity of 400 passengers and will be 
able to operate at speeds over 100 m.p.h. 
for sustained stretches. It will be shown 
to the public sometime later this year 
and thereafter will be demonstrated on 
all major railroads, he said. 


Light weight cars. 


The car bodies will be comprised of 
steel carlines and purlines over which 
will be laid an exterior sheathing (above 
the floor) of anodized aluminium.  Be- 
low floor level, the sheathing will be steel 
of a similar pattern. 
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Because the new type of car body is 
so low in first cost, it is expected, accord- 
ing to GM _ spokesmen, to prove more 
economical to discard a worn-out body 
and replace it with an entirely new 
body on the old underframe, than to 
put the old body through the present 
expensive practice of rebuilding. 
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dead air and 2 in. of Fiberglas insula- 


tion. The floor itself will be of 7/8-in. 
exterior plywood, topped by a_ 1/8-in. 
rubber mat. The seats will be bolted 


through this and direct to the steel sub- 
flooring. 
One end of each car will have a ves- 


coach 
binlike construction in underframe. 


A sand-bagged test 


tibule with entrances on both sides. Fold- 
minus superstructure, shows 
Compartments, from 


left to right, are for vestibule step, truck, air brake equip- 


ge air conditioning equipment, truck and 
water storage tank. Attached beneath each tightlock coupler 
will be a box containing all connections needed for air, 
steam and electric lines. These connections will join 
automatically upon impact, thus eliminating the need for 


ment, baggage (2), 


« coupling up » air and steam lines. 


The GM coaches will have a welded 
steel underframe, so designed as to carry 
strength out to the sides for maximum 


safety. A 3-in. space will separate the 
steel subflooring — an integral part of 
the frame — from the flooring in the 


passenger compartment of the cars. 
Within this space will be 1 in. of 


ing steps are designed to accommodate 
passengers at both high and low plat- 
forms. The other car end will contain 
a lavatory and an airplane type pantry 


able to serve up to 40 meals. 

Baggage will be carried in compart- 
ments under car floors Thus, while 
passengers will ride on a_ higher level, 
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the center of gravity of the coaches will 
be 10 in. lower than in present railroad 
equipment. 

Exterior styling and interior decor 
have been worked out by the GM styling 
section. Strength and safety features will 
be « far in excess » of government and 
railroad requirements, Mr. Curtice said. 
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The air suspension system will help 
insulate the coach body from noise and 
shock of steel wheels on steel rails. This 
system also aims to provide  self-com- 
pensation for body variations due to load 
changes, centrifugal force on curves, etc., 
thereby providing a level ride. A 
separate air line from the locomotive 


Revolutionary truck has single axle and_ bellows-type air 


suspension in lieu of conventional steel springs. 


This is 


but one of several types being tested by GM _ engineers; 
here, it is draped with wires, cables, etc., connected with 


recording instruments. 


Air springs. 

Cars of the new train are adapted from 
the body design of GM’s Truck & Coach 
division’s 40-passenger intercity type high- 
way coach, but are widened 18 in. to 
give more seating space in the cars and 
a wider aisle. Like the highway coaches, 
the cars will have air, rather than spring, 
suspension and many of the suspension 
parts will be interchangeable with those 
used in standard « sceni-cruiser » high- 
way buses. © 


feeds the system. An outside rubber 
cap pedestal mounted between the _bel- 
lows will support the car body in the 
event of damage to the bellows or loss 
of air pressure for the suspension  sys- 
tem. The shock absorbers are planned 


to help dampen lateral and _ vertical 
motion. 
Because the locomotive will have -a 


dynamic braking system, which GM ex- 
pects will meet all requirements except 
holding the train stationary and_ for 
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emergencies, the composition-shoe single 
brake on each car wheel will be so 
seldom used that, GM believes, it should 
last the life of the car. 

Mr. Courtice explained that the train 
was designed to meet requirements set 
by a group of railroad presidents who 
asked car and locomotive builders to 
explore new ideas in equipment design 
to cut investment, reduce operating and 
maintenance costs, lower the center of 
gravity, increase average speed, improve 
riding comfort and help reduce the rail- 
road passenger deficit. 


Designed as unit. 


The committee’s challenge gave GM a 
chance to design an entire train as a unit, 
said Mr. Curtice. « Here, for the first 
time, was an opportunity to select the 
most economical prime mover and match 
it with a train to obtain the ultimate in 
utilization and economy, » he explained. 
« The size of the Diesel engine, the size 
of the auxiliary engines, the size and 
weight of the cars, for example, have 
been determined by the contribution each 
makes to the most successful whole, from 
the standpoint of performance, first cost, 
operating cost, maintenance, repair costs 
and safety, » he said. 

To the requirements of these railroad 
presidents, GM added one of its own 
— that existing, proved components 
should be used in the new train wherever 
feasible. Because these are already in 
mass production, this means economy, and 
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because they have been long tested, it 
means reliability, he stated. 

Thus, the new train will have standard 
GM _ Diesel engines and _ Electro-Motive 
generators, traction motors and _ control 
apparatus. Car bodies, as stated, will be 
from GM’s Truck & Coach division; air 
conditioning from GM’s Frigidaire divi- 
sion; auxiliary Diesel engines for train 
heating and air conditioning from the 
Detroit Diesel Engine division, and auxili- 
ary generators from the General Motors 
Delco Products division, Mr. Curtice 
explained. 


1200 HP locomotive. 


The locomotive will contain a single 
12-cylinder GM _ Diesel engine offering 
1200 HP for traction. Fuel consumption 
will be about 1.3 gal. per mile at top 
speed with full load on level track. The 
lighter weight and lower center of gravity 
will permit faster average operating speeds 
than is possible with present streamlined 
equipment, Mr. Curtice predicted. 

« General Motors has no intention of 
going into the railroad passenger car 
building business », he reiterated. « It is 
primarily interested in the promotion of 
the use of its Diesel motive power and 
presents the new cars as a service to its 
customers in the hope that they may offer 


a solution to the passenger deficit 
problem. » 
The new train will be « even more 


startling » than the GM « Train of ‘Tomor- 
row » built several years ago, he added. 


4* 


[ 656 .254 (73) ] 


More efficient railroading... 
Modern signaling = Fewer tracks. 


For each track mile removed, railroads can avoid expenditure 
of $30000 to lay new rail; get $4500 to $10000 salvage value 
and save about $3000 annually on maintenance, 
by John H. Dunn, 


Associate Editor. 
(Railway Age, July 11, 1955. 


One track, with modern signaling, now serves where two were formerly required. 


Recently, the railroad industry received 
the impressive news that the New York 
Central will remove, within the next 
16 months, two of the four main tracks 
on nearly all of the 185 miles between 
Buffalo and Cleveland, and that it is 
investigating the possibility of removal 
of one of the two main tracks on 200 miles 
between Boston and Albany. 


Are these projects of a nature peculiar 
to the New York Central? If not, what 
are the factors to be considered as apply- 


ing on sections of other railroads?  Per- 
haps an answer may be found in an 
analysis of changing circumstances, and 


a study of similar projects now under 
way or recently completed on other roads. 
Modern motive power, changing con- 
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ditions in train operations, 
developments in signaling systems are 
enabling railroads to (1) move more 
trains over single-track lines; (2) remove 
one or more main tracks where two or 
more are now in service; or (3) get more 


and new 


trains over existing double track, thus 
avoiding construction of a third track. 
The objective is to avoid the costs 


involved in renewal of rail, fastenings and 
ballast where tracks can be removed, and 
also to reduce current expenses for track 
Maintenance and taxes. In addition, on 
many of these installations, on-time train 
performance has been improved, and 
better service to the public has resulted. 


Trains are now fewer and faster, com- 
pared with 25 to 40 years ago, when 
much of the multiple trackage now being 
studied was built. Passenger train speeds 
have been increased from roughly 55 
or 60 mph. to 79 m.p.h., or more. 
Freight speeds have increased from about 
35 m.p.h. to 60 m.p.h. Diesel locomotives 
take on fuel only at terminals and save 
the time previously lost in stops for fuel 
and water for steam locomotives. Modern 
passenger and freight cars are designed 
for higher speeds. Better rail, ties and 
ballast, with improved maintenance prac- 
tices, make track suitable for high train 
_ speeds. There has been a great reduction 
in time lost on sidings for meets under 
the antiquated system of authorizing train 
movements by timetable and train orders. 


Considering these and other factors, the 
track-occupancy time of main tracks per 
train mile, is much less now than in 
years gone by. ‘This leads to these ques- 
tions, as applying to a given territory 
(1) What can railroads do to handle the 
present traffic with fewer delays, without 
adding another main track; and (2) in 
_ multiple-track territory, can one main 
track be removed, with adequate track 
capacity being provided by power switches 
and signals in a CTC system to authorize 
train movements by signal indications ? 
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Time to act. 


A logical time to remove one of two 
main tracks is when the rail in one or 
both tracks is due for replacement. The 
material and labor cost of laying new rail 
may be $30000 or more per mile of 
track, depending on weight of rail and 
other local circumstances. By maintain- 
ing one main track, instead of two, the 
annual track maintenance cost may be 
reduced $2000 to $3000 per mile of main 
track eliminated. In some _ states, the 
annual taxes per mile of main track may 
range up to $500. 


In 1950 the Milwaukee was faced with 
the renewal of rail on both main tracks 
on 62 miles. By removing one track, 
renewing rail on the remaining track, and 
equipping it with centralized traffic control 
the road saved $1500000. In 1951 the 
Erie changed from double to _ single 
main track on 56.7 miles. For the project 
as a whole, the retirements included 
47.5 miles of second main, 2.7 miles of 
sidings and 17 turnouts. The rail removed 
included 21.3 miles of 110-Ib rail laid in 
1926-28; 24.4 miles of 112-lb laid in 
1941-48; 1.1 miles of 115-lb laid in 1948; 
and 0.85 miles of 132-lb laid in 1949. 


Roughly, 110000 ties, in condition for 
re-use in main track, were salvaged. ‘Total 
salvage value was approximately $575 000, 
and the expense involved in this operation 
was about $136 200, leaving a net salvage 
of $439 100. The estimated cost of chang- 
ing the turnouts and other track changes 
was $37570, and the signal changes and 
additions were $463 347, totaling $500 920. 
Thus, the salvage of rail and ties paid 
all but about $62000 of the cost of the 
entire project. The estimated reduction 
in track maintenance is $92 000 annually. 


If the rail in track sections removed 
is good for further service, its salvage 
value is much more than the scrap price. 
When the Southern removed second track 
on 42 miles in Alabama, the rail was 
used on other divisions to release relay 
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rail, which in turn was used in the 
construction of a new yard at Birmingham. 
About 80 % of the ties and much of 
the slag ballast were also used in the con- 
struction of this yard. Special machines 
for taking up rail and ties were developed 
on this project. 


Non-stop meets. 


As compared with single track, the big 
advantage of double track is when trains 
of opposing directions meet. When chang- 


DECEMBE2 1955 


track at normal speed of 60 m.p.h., with- 
out a stop. At that time this territority 
was handling 26 to 30 trains daily. 


On 107 miles of single-track on the 
Santa Fe between Bakersfield, Cal, and 
Fresno, there are twelve 2-mile sidings, 
two 2.5-mile sidings with center cross- 
overs, and two l-mile sidings. “Turnouts 
are good for diverging moves at 40 m.p.h. 
Neither train stops in about 80 % of the 
meets. This territory handles 8 passenger 
trains and 8 to 12 freights daily, with 
extra trains in vegetable and fruit seasons. 


By running both ways on both tracks, all trains keep moving; none wait on sidings. 


ing from double to single track, several 
roads have made provisions for trains of 
opposing directions to meet with very 
little, if any, loss of time. Long sidings 
is one answer. In 1951 the Boston 
& Maine removed second track on about 
22 miles out of 34 between Nashua, N. H., 
and Concord; sections of second main 
about two miles long were left in place as 
sidings. These long sidings increase the 
opportunities for trains to make running 
meets, in which neither train stops. In 


a recorded instance, a southbound train 
went through a siding at an average of 
30 m.p.h. without a stop, while the 


northbound train went by en the main 


The Rock 
to remove 
80 miles 
Herington. 


Island is now — planning 
second main track on about 
between ‘Topeka, Kan. and 
Sidings are to be 3 miles 
long with double crossovers to the main 
track near the center of the sidings. This 


practice is based on experience gained 


with similar layouts on a_ project in 
service several years between Atlantic, 
Iowa, and Council Bluffs. ‘The sidings 


are to be about 2.5 miles long and about 
12 miles apart on a project which the 
Grand Trunk Western now has under 
way to remove one track on 80 miles of 


double track between Durand, Mich., and 
Port Huron. 
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In, through, and out, quickly. 


An important element in making non- 
stop meets is for the train which is to 
take siding to approach and enter quickly 
— ie. at 45 m.p.h. or perhaps up to 55 
to 60 mph. This requires high-speed 
turnouts and signaling to direct engine- 
men to use these turnouts at the maximum 
speed for which they were designed. 
Several railroads are now using turnouts 
good for 45 m.p.h. and the Erie has 
some designed for 60 m.p.h. 


Obviously, if a train is to enter a 
siding at even 45 m.p.h. for the entire 


9.5 MI.OF SINGLE TRACK 
RICE TO BRACHT 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 907 


around slow ones of the same direction. 
Now trains are kept moving on_ two- 
track while making meets or passes. ‘The 
22 single-direction sidings were dispensed 
with; thirteen were removed entirely, 
parts of eight were retained as_ pocket 
tracks or house tracks; and one as part 
of a yard. Thus the new system includes 
no sidings used normally for the meeting 
or passing of trains. This is a new way to 
run a railroad. During the first year this 
installation was in service the results 
were so satisfactory that the Southern 
is proceeding with another similar project 
on 70 miles. 


1) M1. OF SINGLE TRACK 
REID TO MASON -, 


Peagee 28 LES ————— Se IMILES Ter arial ore 
MP MP MP 
BRACHT 24.5 29.5 


eeu PERG 28s Se erie ee Jeo 
£ 


REID 


AL, 


NO.1 TRACK 


Typical layout of switches, crossovers and signals on alternate single-track, double-track 
arrangement developed by the Southern. 


train length, the siding must be long 
enough for the train to stop. This is 
further reason for long sidings. Also 


the siding must be equipped with track- 
circuit-controlled intermediate signals, and 
the limited aspect. 


No sidings at all. 


Sidings were eliminated entirely in a 
167-mile territory on the Southern between 
Cincinnati, Ohio, and Tateville, Ky., form- 


erly double track, on which alternate 
10-mile sections of second main track 
were removed, thus leaving sections of 


two-main tracks about 10 miles long. In 
each of the two-track sections, there are 
two layouts of double crossovers each 
about 2.5 miles from the nearest end of 
the two-track segment, leaving about 
5 miles between the crossover layouts. 

On the former double track, each track 
was signaled; sidings, with hand-throw 
switches, were used for running fast trains 


To increase capacity of double track. . 


A somewhat different problem is to 
increase the capacity of double track to 
obviate the need for a third main track. 
For example, the 75 miles of double track 
on the Chicago & North Western between 
West Chicago and Nelson, IIl., handles 
22 through passenger trains and about 
16 through freights daily. ‘The difficulties 
are increased because trains are bunched 
inbound to Chicago in the morning and 
outbound in the evening. During these 
peak periods, many freight trains were 
delayed on sidings or held in the yard. 

The problem was solved by installing 
signaling for train movements both ways 
on each track. New high-speed crossovers 
are located an average of 6.4 miles apart. 
In the morning when the preponderance 
of traffic is toward Chicago, faster trains 
can be crossed over to the other track 
to run around slower ones, or slower 
trains can be crossed over to let faster 
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ones go by. In either instance, sections 
of track that otherwise would be standing 
idle are utilized to keep all trains moving 
at normal speed, rather than delaying 
slower trains on sidings. Similarly, in 
the evening, when the preponderance of 
traffic is westward, sections of both tracks 
are used by westbound trains. Somewhat 
similar systems of signaling both ways on 
each of two main tracks are in service 
on extended sections of the Santa Fe, 
Rock Island, Union Pacific, Frisco, Illinois 
Central, Missouri Pacific and Boston 
& Maine. Under construction now is a 
project on 185 miles of the New York 
Central between Buffalo and Cleveland, 
where two tracks of a four-track line 
are being removed. The remaining tracks 
are being equipped with double crossovers 
spaced an average of 7.3 miles apart, and 
each of the two remaining tracks is being 
signaled both ways. The project is 
expected to pay for itself in approxim- 
ately six years by annual reduction in 
maintenance costs of about $3500 per 
track mile, and annual tax savings of 
$400 to $600 per track mile. 


Electronics now used in CTC. 


In the projects mentioned above, the 
switches used by through trains are power 
operated. Signals at these switches display 
aspects to authorize train movements with- 
out the use of train orders. These power 
switches and signals in a territory, which 
may be an entire division of 150 to 
200 miles or more, can be controlled by 
one machine in the office of an operator 
or dispatcher. ‘This system is known as 
centralized traffic control. 


In these systems only two line wires 
are required from the dispatcher’s office 
to the remote end of the territory to 
transmit controls for switches and signals 


and to bring back information on the 
position of switches, aspects of signals 
and occupancy of each track section. 


Modern electronic techniques have enor- 
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mously increased both the speed and the 
capacity of these signal control systems. 
These advances now make it economic- 
ally practical to centralize control over 
extended sections of busy multiple-track 
main line, including interlockings. ‘Thus, 
beginning with the NYC’s consolidation 
of control on a whole division, we may 
look forward to many such consolidations 
— even to entire railroads controlled 
from a single headquarters point. 


The New Haven is now planning a 
project for the 157 miles between New 
Haven and- Boston, to include _ consol- 
idated control of all the interlockings as 
well as signaling for train movements in 
both directions on each of the two main 
tracks. Because of hurricane damage to 
line wires and pole lines in this area 
during the past few years, the New 
Haven is investigating a proposal to 
install microwave sytems for transmission 
of the CTC controls and the return of 
indications, as well as for through 
telegraph and telephone circuits. Com- 
pletion within the next four years is 
planned. 


On many lines now operating fewer 
trains at higher speeds, investigation will 
show that removal of one track of double- 
track, along with installation of modern 
signaling, should save money and improve 
train operations. 


Where better signaling means 
fewer tracks — a case history. 


SANTA FE. — EITHER DIRECTION ON 
BOTH TRACKS : 


Railway Age, December 19, 1931, p. 945; 
Railway Signaling & Communications, Jan- 
Mary Clos 2s pals. 


ROCK ISLAND. — 85 MILES EITHER WAY 
ON EITHER TRACK: 


Railway Age, June 17, 1944, p. 1173; 
Railway Signaling & Communications, April 
1944, p. 198. 
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PENNSYLVANIA. — LONG SIDINGS ON 
SINGLE TRACK : 
Railway Age, April 26, 1947, p. 845; 
Railway Signaling & Communications, Jan- 
uary 1947, p. 31. 


Cc & NW. — 
TRACK : 
Railway Age, April 8, 1950, p. 40; 
Railway Signaling & Communications, April 

£9505 ps 217: 


BOSTON & MAINE. — 
SINGLE-TRACK ? 


Railway Signaling & Communications, De- 
cember 1950, p. 799. 


BOTH WAYS ON EITHER 


DOUBLE TO 


MILWAUKEE. — SINGLE TRACK RE- 
PLACES DOUBLE : 
Railway Age, February 26, 1951, p. 26; 
Railway Signaling & Communications, April 
19510) p= 233- 


B & M. — CTC ON SINGLE TRACK PER- 
MITS REMOVAL OF SECOND MAIN: 
Railway Age, September 10, 1951, p. 47; 
Railway Signaling & Communications, Sep- 

tember 1951, p. 601. 
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ERIE. — DOUBLE TO SINGLE TRACK : 
Railway Age, October 1, 1951, p. 97; 


Railway Signaling & Communications, De- 
cember 1951, p. 847. 


SANTA FE. — 80 % NON-STOP MEETS ON 
SINGLE TRACK : = 
Railway Age, December 28, 1953, p. 55; 


Railway Signaling & Communications, Fe- 
bruary 1954, p. 34. 


MP — CTC INCREASES CAPACITY OF 
DOUBLE TRACK : 
Railway Age, February 1, 1954, p. 23; 
Railway Signaling & Communications, March 
1954, p. 48. 


SOUTHERN. — COMBINED SINGLE- 
TRACK AND DOUBLE-TRACK : 
Railway Age, May 31, 1954, p. 40; 
Railway Signaling & Communications, May 
1954, p. 33. 


FRISCO. — BOTH WAYS ON BOTH 
TRACKS : 
Railway Age, January 24, 1955, p. 35; 
Railway Signaling & Communications, Fe- 
bruary 1955, p. 36. 


NEW BOOKS AND PUBLICATIONS. 


[5385 7-02, ] 
Directory of Railway Officials and Year Book, 1955-1956. — London: Tothill Press 
Limited, 33, Tothill Street, Westminster. S.W.1. — One volume of 536 pages (8 !/, 


x 51/5 inches). Price : 40s. net. 

The Directory of Railway Officials and 
Year Book, 1955-1956 reaches with the 
present volume its 61st year of public- 
ation. 

The first edition was compiled from 
official sources in 1895. ‘The present edi- 
tion of 536 pages covers the text includ- 
ing an index to countries, an index to 
names of railways and the personal index 
to railway officials, a noteworthy feature 
of the volume. 

This edition should prove as_ valuable 
as its predecessors. There has been no 
markedly changes in the layout and 
general arrangement, but the revision of 
general entries and changes in personnel 
are extensive. 

In particular, important changes have 
occurred in the entries relating to the 
various units of the British Transport 
Commission. A new scheme of railway 
organisation came into effect on Janu- 
ary 1 last, and Area Boards (correspond- 
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ing to the respective Regions) were inter- 
posed between the Commission and_ the 
Chief Regional Managers, who were re- 
titled General Managers. 


The composition of the Area Boards is 
given under the respective railway Regions, 
but the functions of these Boards will not 
necessarily be confined to Railways. 


As in the past, all entries continue to 
be divided into one of two mains divi- 
sions, namely British Commonwealth 
(regardless of Dominion or Colonial 
status) and Foreign, each of these sections 
is again subdivided geographically into 
continents and countries. 

Once again, it has been impossible to 
secure reliable information about the rail- 
ways of many of the countries of Eastern 
Europe and large parts of Asia. 


This manual will be found of invalu- 
able interest to all those interested in 
railway matters. 


Ingegneria Ferroviaria, Maggio-Giugno 1955. Fascicolo dedicato al Cinquantenario delle Ferrovie 
dello Stato. (Ingegneria Ferroviaria, May-June, 1955. Number devoted to the Fiftieth 
anniversary of the State Railways). — One volume (8 3/4 x 11 1/, in.) of 200 pages, 
copiously illustrated. — 1955, Roma, Ingegneria Ferroviaria, Piazza Croce Rossa. 


It was on the Ist July 1905 that the 
various railways, which then operated the 
lines that existed in Italy, were amal- 
gamated into a single railway under the 
title of the Italian State Railways. Many 
tragic events have severely afflicted. the 
new undertaking during its first half cen- 


tury. Yet-it has never failed to strive 


after perfecting this necessary equipment 
for the economic life of the country. 

Senator Professor-Engineer Guido Cor- 
BELLINI gives in this fine special issue of 
Ingegneria Ferroviaria a short history of 
the Ferrovie dello Stato since its creation 
up to the present time. 

First of all, there is a brief report of 
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the circumstances and discussions which 
led to the adoption of the law relating 
to the new regime. 

The first period considered is from the 
setting up of the State Management to 
the first world war. This decade was 
marked by additions to the rolling stock, 
by pioneer electrification programmes and 
by important civil engineering works. 
The war in Libya and two earthquakes 
were a severe trial of the organisation of 
the railway services. 

The second chapter, devoted to the 
first world war, gives a picture of the 
extraordinary demands which were made 
upon the railway staff, its devotion and 
the great sacrifices it accepted. 

During the period between the two 
wars, in spite of trade union agitations 
and political upheavals, important tech- 
nical progress was made : extensions of 
electric traction on the original systems, 
construction of new through lines. The 
fight against competition was organised. 

The second world war submitted the 
Italian railways to further trials. 
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In the final chapter, the author recalls 
the vast amount of damage that was done 
and the rapidity with which the railway 
was restored to working order. 


In his report the author pays tribute 
to the men who succeeded to the general 
managership and stamped their  indi- 
viduality upon the job. 


The second part is entirely devoted to 
illustrations, and here the reader will see 
the most recent and most remarkable 
achievements of the F.S. in various 
fields track equipment, bridges, large 
stations, rolling stock, electrification, sig- 
nalling, institutions for the benefit of 
the staff. A few pages are devoted to 
transport across the Straits of Messina. 


This work is a beautiful synthesis of 
the life of the F.S. from its creation to 
the present day. It enables us to appre- 
ciate. the great efforts made before the 
system was brought to its present state 
of perfection. 

KM: 


Congrés International de l’Aluminium (Paris, 1954). Rapports et discussions. — (The International 
Aluminium Congress (Paris, 1954). Reports and discusions.) — Two volumes (8 !!/16 x 
10 3/4 in.) of 358 and 350 pages respectively with numerous illustrations. — 1955, Paris 
(8°), Société d’Edition et de Documentation des Alliages Légers, 77, Boulevard Malesherbes. 


To commemorate the first industrial 
manufacture of aluminium, the « Société 
Chimique de France » and « l’Aluminium 
Francais » organised an International 
Aluminium Congress in Paris from the 
14th to the 19th June 1954. 

The Congress was patronised by a Com- 
mittee composed of many learned societies 


from France and other countries, repre- 
sentatives of industry, management and 
education. 


This -very brilliant meeting brought 
together authors of various nationalities. 
The number of reports presented totalled 


eighty-one, 33 being by foreign authors. 

Before the working sessions, which lasted 
two and a half days, a solemn meeting was 
held in the Sorbonne to commemorate the 
centenary of the industrial manufacture of 
aluminium by Henri Sainte-Claire Deville. 

The delegates to the Congress had the 
opportunity of visiting several large fac- 
tories making use of aluminium. In addi- 
tion during a two days educational tour, 
they were able to see factories at work 
which are noteworthy on account of their 
power and up-to-date equipment. 


The two volumes published by the 
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organisers of the Congress give the com- 
plete text of the reports presented. ‘These 
are grouped into seven classes under the 
following headings : 


Class I. — Chemistry and physico-chem- 
istry of aluminium and its compounds. 


Class II. 
minium. 


— The manufacture of alu- 


Class III. — Methods and processes of 
analyses. 


Class IV. — Study of aluminium and its 
alloys. 

Class V. — Anodic oxidisation and cor- 
rosion. 

Class VI. — Transformation and work- 


ing techniques. 


Class VII. — User techniques and fields 
of application. 
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As this list shows, the studies presented 
covered a very vast field comprising the 
manufacture of aluminium and the uses to 
which it is put. Each of them deals with 
a well defined subject and is preceded by 
a short résumé. A brief report of the 
discussions gives the observations made by 
specialists in the same subject. This 
method of working and this classification 
of the subject matter makes it very easy to 
refer to any point and makes the book very 
valuable. 

We can join with the organisers in 
rejoicing at the success of this International 
Aluminium Congress, which was a great 
scientific and industrial occasion. Our 
thanks are also due to them for having 
published in these two fine volumes a 
collection of studies of very great value. 


E. M. 
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In French. 


6 (4) 
(L.). 

Quelques aspects du probléme européen de |’énergie. 
Paris (16°), Organisation Européenne de Coopération 
momique, 2, rue André-Pascal. Une brochure 
15 x 24 cm) de 68 pages. (Prix : 300 fr. fr.) 
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Forages et sondages. Leur emploi dans les Travaux 
lics. 

Paris, Eyrolles, éditeur, 61, boulevard St.-Germain. 
Jn volume (16.5 x 25 cm) de 400 pages, avec 370 figures. 
mx - 3.200) fr. fr.) 
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IENIS-PAPIN (M.). 

Aide-Mémoire Dunod : Mécanique-Physique générale. 
© édition. 

Paris, Dunod, éditeur. Un volume (10 = 15 cm) de 
3 pages, avec 133 figures et 1 dépliant. (Prix: relié 
imili-cuir, 480 fr. fr.) 


1955 
GERARD (A.) 

Lignes de contact pour trolleybus. 

Rapport V du XXXI¢ Congrés International (Naples, 
1955), de 1’Union Internationale des Transports Publics. 

Bruxelles : Union Internationale des Transports 
Publics, 18 avenue de la Toison d’Or. Une brochure 
(21.5 x 27 cm) de 60 pages de texte, avec figures et 
planches hors texte. 


629 .113 .62 & 625 .62 (06 


1955 625 .6 (4) 
KRUGER (K.). 

La situation présente et l’avenir des chemins de fer 
d’intérét local en Europe. Rapport VIII du XXXI* Congres 
(Naples, 1955), de 1’Union Internationale des Transports 
Publics. 

Bruxelles: Union Internationale des Transports 
Publics, 18, ‘avenue de la Toison d’Or. Une brochure 


(21.5 x 27 cm) de 26 pages. 


MONTHLY BIBLIOGRAPHY OF RAILWAYS 


P. GHILAIN, 


General Secretary of the Permanent Commission of the International Railway Congress Association. 


(DECEMBER 1955) 


I. — BOOKS. 


1955 
LEVEQUE (J.). 

Systémes de freinage pour tramways. Rapport IV du 
XXXI° Congrés International (Naples, 1955) de l’Union 
Internationale des Transports Publics. 

Bruxelles: Union Internationale des Transports 
Publics, 18, avenue de la Toison d’Or. Une brochure 
(21.5 x 27 cm) de 26 pages, avec figures. 


625 .25 : 625 .62 (06 


1955 625 .62 (06 


MROSS. 


Rentabilité et moyens a envisager en vue du meilleur 
rendement des entreprises de transport. 

Rapport II du XXXI* Congrés International (Naples, 
1955) de l’Union Internationale des Transports Publics. 

Bruxelles : Union Internationale des Transports 
Publics, 18, avenue de la Toison d’Or. Une brochure 
(21.5 x 27 cm) de 18 pages, avec figures. 


669 .71 


1955 
REINHOLD (J.) et Services techniques de 1’Aluminium 
*  frang¢ais. 


Etude et calcul des structures en alliages légers. 

Paris, Librairie Béranger, éditeur. Un volume relié 
(16 x 23 cm) de 264 pages, avec 107 figures. (Prix : 
3 875 fr. fr.) 


1955 
SAND (E.). 


Etablissement des prix de revient dans les transports 
en commun et principes d’amortissement. 

Rapport III du XXXI° Congrés International (Naples, 
1955) de l’Union Internationale des Transports: Publics. 

Bruxelles : Union Internationale des Transports 
Publics, 18, avenue de la Toison d’Or. Une brochure 
(21.5 x 27 cm) de 16 pages, avec planches-annexes. 


625 .62 (06 


1955 691 
WEINBERG (V.). 

Manuel du béton précontraint. (Avec un exposé généra 
de R. VALLETTE.) 

Paris, Dunod, éditeur. Un volume reli¢ (16 * 25 cm) 
de 318 pages, avec 170 figures. (Prix : 2 900 fr. fr.) 


1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 
‘conjointly with the Office Bibliographique International, of Brussels, (See « Bibliographical Decimal Classification as applied to Railway 


Science », by L. WEISSENBRUCH, in the number for November 1897, of the Bulletin of the International Railway Congress, p. 1509.) 
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pals sp vas 


In German. 


In English. 


} 
a 


1955 621 (02 

Elsners Taschenbuch fiir den maschinentechnischen 
Eisenbahndienst 1955. 13. Jahrgang. 

Frankfurt (Main), Dr. Arthur Tetzlaff-Verlag. DIN 
A 6, 448 Seiten mit 161 Abbildungen, Zeichnungen und 
Tabellen. (Preis: DM 5.50; Vorzugspreis fiir Eisen- 
bahndienststellen : DM 4.95.) 


1955 625 (02 
HUTTE Band VB, Eisenbahntechnik und Vermessungs- 
technik. 

Berlin, Verlag von Wilhelm Ernst & Sohn. XVI-598 
Seiten (davon 444 Eisenbahntechnik), 634 Bilder, 
116 Tafeln, Sachverzeichnis mit etwa 1 400 Stichwo6rtern. 
(Preis, Ganzleinen: DM 56.—) 


1955 385 (09 (43) 

10 Jahre Wiederaufbau bei der Deutschen Bundesbahn. 

Herausgegeben vom Pressedienst der Hauptverwal- 
tung der Deutschen Bundesbahn. 

‘Darmstadt, Carl R6Ohrig Verlag, Stephanstrasse 8. 
Eine Band (DIN A 4) von 178 Seiten Text mit 20 ganz- 
seitigen Bildtafeln und vierfarbigem Umschlag. (Preis: 
broschiert, DM 9.40) 


1954 625 .14 
WUNDENBERG (H.). 

Die Praxis des Facharbeiters und Poliers im Eisen- 
bahn-Oberbau. 2. Auflage. 

Disseldorf, Wibau-Verlag GmbH., Uhiandstrasse, 56. 
DIN A 5, 300 Seiten mit rd. 370 Abbildungen, Zeich- 
nungen und Tafeln. (Preis : in Leinen gebunden, DM 


9.80.) 


[ 016. 385 (05 ] 


1955 621 .43 
Diesel Engines Principles and Practice 

Edited by C. C. POUNDER. 

London : George Newnes Ltd., Southampton Street, 


W:.G. 2] (Price 4 640s.) 


1955 669 
LAURSON (P. G.) & COX (W. J.). 

Mechanics of materials, 

New York, 16 : John Wiley & Sons, Inc., 440 Fourth 
Avenue. (Price : 5.75 $) 


1955 621 .43 
PARKINSON (T.H.). 

Diesel Maintenance. 

Fourth edition. Edited by D.W. Smith. 

London : Iliffe and Sons Ltd., Dorset House, Stamford 


Street, Ste. 1 (Brice: 12sss.6rd.) 


1955 621 .13 
SELLS (M.P.). 

The steam locomotive of to-day. 

One volume of 250 pages, 160 illustrations. Limp 
cloth covers. 

London : The Locomotive Publishing. Co. Limited, 
88, Horseferry Road, Westminster, S.W. 1. (Price : 10s.) 


1955 621 .438 
WELCH (R.J.) and WALLER (G.). 

The gas turbine manual. 

(2nd edition.) One volume (8 1/4 x 5 3/4 in.) of 296 
pages. 

London: Temple Press Ltd, Bowling Green Lane, 
BE.Coile(Price 30) ssmnet) 


II. — PERIODICALS. 


In French. 


Bulletin des C.F.F. (Berne.) 


1955 385 .517 .6 (494) 
Bulletin des C.F.F., septembre, p. 134; octobre, p. 150. 


Dr. A. SERATI. — Les Chemins de fer fédéraux et 
la lutte contre la tuberculose. (4.000 mots.) 


1955 
Bulletin des C.F.F., octobre, p. 153. 
L’électrification des lignes italiennes se dirigeant vers 
la Suisse. (S00 mots & carte.) 


621 .33 (45) 


1955 656 .225 (494) 
Bulletin des C.F.F., octobre, p. 160. 
SCHUHLER (E.). — Un complément au systéme 


d’acheminement des colis de détail. (500 mots & fig.) 


Bulletin Oerlikon. (Zurich.) 


1955 621 .431 .72 (64) 
Bulletin Oerlikon, n° 309, avril p. 22. 

ANDEREGG (E.). — Locomotives Diesel-électriques 
de 450 ch des Chemins de fer du Maroc. (3 000 mots 


& fig.) 


Chemins de fer. (Paris.) 


1955 621 .33 (44) 
Chemins de fer, mai-juin, p. 53. 

CAIRE (D.). — Les Journées d’Information de Lille 
sur la traction électrique par courant monophasé de fré- 


quence industrielle, 11-14 mai 1955. (4000 mots & fig.) 


1955 
Chemins de fer, mai-juin, p. 62. 
CAIRE (D.). — Encore un record du monde battu 
par la S.N.C.F.! La CC 7147 couvre 61 294 km dans le 
mois de mai, 100 168 km en 50 jours, 60 357 km dans le 
mois de juin... La ronde continue! (1000 mots & fig.) 


621 .33 (44) 


ISS 625 .28 (460) 
hemins de fer, mai-juin, p. 68. 

aron WVUILLET. — Quelques-uns des progrés 
iccomplis sur les Chemins de fer Espagnols de la RENFE 
te 1953 a 1955. (1 200 mots & fig.) ~ 


; Electricité. (Paris.) 

1955 656 .222 .1 (44) 
Electricité, juin, 173; juillet-aodt, p. 187. 
“BOULONGNE Gd. ). — Le Record du monde de vitesse 
erroviaire. (6500 mots & fig.) 


Génie Civil. (Paris.) 
1955 621 .33 (44) 
yenie Civil, n° 3405, 15 septembre, p. 347. 

CALFAS (P.). — L’électrification en courant mono- 
phasé a 50 Hz des lignes de chemins de fer du Nord-Est 
de la France. Les Journées d’Information de Lille. 
L’inauguration de la traction électrique entre Valen- 
ciennes et Thionville. (4000 mots & fig.) 


1955 625 .13 (44) 
Génie Civil, n° 3406, 1° octobre, p. 374. 

La reconstruction du pont de Pont-de-l’Arche, sur 
lVEure et la Seine. (1 000 mots & fig.) 


Industries et Sciences. (Rhode-Saint-Genése- 


lez Bruxelles.) 
1955 
if Industries et Sciences, septembre, p. 11. 
DISPAUX (J.). — Les locomotives monophasées 
50 Hz de la Compagnie des Chemins de fer du Bas- 
Congo au Katanga. (7 000 mots & fig.) 


621 .335 (675) 


Revue Générale des Chemins de fer. (Paris.) 


1955 621 .33 (44) 
Revue Générale des Chemins de fer, aodt, p. 657. 

DOUDRICH, GEAIS & LEROY. — Lélectrification 
Nord-Paris. (5 000 mots & fig.) 


1955 656 .22 (44) 
Revue Générale des Chemins de fer, aovdt, p. 668. 
KRACZKIEWICZ & CHAUMONT. — L’exploi- 


‘tation de la banlieue Sud-Est de Paris par rames auto- 
motrices électriques. (5 000 mots & fig.) 


wn 


1955 656 .212 (44) 
Revue Générale des Chemins de fer, aoiit, p. 678. 
MARECHAL. — Trois quarts de siécle de la vie 
_d’une grande gare. La gare d’Hirson. (6 000 mots & fig.) 


1955 625 .26 (44) 
Revue Générale des Chemins de fer, aodit, p. 690. 
- VERSTRAETE & VIALATOUX. — L’organisation 
des chantiers par la méthode des temps élémentaires. 
‘La peinture des voitures aux Ateliers du Landy. (2 500 
“mots & fig.) 


et eee 


Revue de |’Union internationale 
des Transports Publics. (Bruxelles.) 


1955 656 (45) 
Revue de |’Union Intern. des Transports publics, vol. IV, 
me 2,.p. 119, 
PARIBENI. — Les transports terrestres et la navigation 
intérieure en Italie. (4000 mots, tableaux & fig.) 


1955 388 
Revue de |’Union Intern. des Transports publics, vol. IV, 
mo.2. 0 1 5A. 
PATRASSI (A.). — Le probléme de l’encombrement 
de la circulation dans les grandes villes. (5000 mots.) 


Revue Universelle des Mines. (Liége.) 


1955 621 
Revue Universelle des Mines, juillet, p. 232. - 

TOURNEUR (Ch.). — L’évolution de la locomotive 
Diesel. (5 000 mots & fig.) 


431 .72 


1955 621 
Revue Universelle des Mines, juillet, p. 242. 

BOULANGER (S.). — Généralités sur les matériels 
de ligne 4 moteur Diesel. (5 000 mots, tableaux & fig.) 


543 lee 


1955 621 .335 

Revue Universelle des Mines, juillet, p. 253. 
BAEYENS (F.). — Généralités sur les locomotives 

électriques et les automotrices. (3 000 mots, tableaux & 


fig.) 


1955 620132 
Revue Universelle des Mines, juillet, p. 262. — 
WEHENKEL (T.). — Généralités sur les locomotives 


de maneuvre et industrielles. (4000 mots, tableaux, 
& fig.) 
1955 621 .431 .72 


Revue Universelle des Mines, juillet, p. 271, 275 et 280. 

VANDEGHEN (A.). — Caractéristiques constructives 
et performances des Diesels (locomotives). (1 500 mots 
& tableaux.) 

BOURLET (A.). — Caractéristiques constructives 
et performances des Diesels (autorails). (3 000 mots 
& fig.) 

LAMBERTS (P.). — Caractéristiques constructives 
et performances des transmissions électriques pour loco- 
motives Diesel. (4000 mots & fig.) 

1955 621 .335 
Revue Universelle des Mines, juillet, p. 289. 

DISPAUX (J.). — Caractéristiques constructives et 
performances du matériel électrique pour locomotives 
et automotrices électriques. (3 000 mots & fig.) 


1955 621 .33 
Revue Universelle des Mines, juillet, p. 296. 

CHALLE (H. J. H.). — Le matériel d’équipement 
des installations fixes de traction électrique. (2 500 mots 


& fig.) 


ae 


1955 621 .431 .72 & 621 8 
Revue Universelle des Mines, juillet, p. 306. ; 

LAMPE (C.). — Caractéristiques constructives et 
performances des transmissions hydrauliques et méca- 
niques pour Diesel. (4000 mots & fig.) 


1955 621 .13 


Revue Universelle des Mines, juillet, p. 318. : 

SQUILBIN (R.). — Caractéristiques constructives 
et performances de la locomotive considérée comme 
yéhicule. (4000 mots & fig.) 


1955 625 .28 
Revue Universelle des Mines, juillet, p. 327. } 
Mac INNES (J.C.). — Exploitation et entretien des 


locomotives Diesel. (4000 mots & fig.) 


1955 625. .28 
Revue Universelle des Mines, juillet, p. 336. , 
CHAPELON (A.). — La Traction dans les Chemins 


de fer. Locomotives 4 vapeur. (8 000 mots & fig.) 


1955 621 .438 
Reyue Universelle des Mines, juillet, p. 356. 
DYMOND (A.W.J.). — Les locomotives a turbine 


a gaz. (4000 mots & fig.) 


Science & Technique. (Bruxelles.) 


1955 625 .215 
Science et Technique, n° 3-4, p. 35; n° 5-6, p. 81. 

DEHALU (J.-M.). — Essais dynamiques d’un chassis 
de bogie en acier moulé (Suwite.). (2000 mots & fig.) 


1955 621 .436 

Science et Technique n° 3-4, p. 41; n° 5-6, p. 87; n° 7-8, 
p: 113: 

LAVAL (P.). — Les phénoménes d’injection dans 


les moteurs Diesel. (6000 mots & fig.) 


1955 385 (09 (675) 
Science et Technique, n° 5-6, p. 65; n° 7-8, p. 117. 

LAMALLE (U.). — Jonction des réseaux des Chemins 
fer du Bas-Congo au Katanga (B.C.K.) avec les Chemins 
de fer du Congo Supérieur aux Grands Lacs Africains 
(C.F.L.). (2500 mots & fig.) 


1955 
Science et Technique, n° 7-8, p. 109. 
L’électrification de la ligne Bruxelles-Liége. (1 000 mots 
& fig.) 


621 .33 (493) 


La Technique Moderne. (Paris.) 
1955 621 
La Technique Moderne, juillet, p. 301; aoat, p. 347. 
CHAMBADAL (P.). — La turbine 4 gaz. Ses appli- 
cations. (8 000 mots & fig.) 


438 


1955 
La Technique Moderne, juillet, p. 311. 
LACROUX (G.). — La protection thermique incorporée 
dans le domaine des moteurs fractionnaires. (1 500 mots 
& fig.) 


621 .3 


656 .212 . 


1955 
La Technique Moderne, aott, p. 341. 
MARCHAND. — Les grands triages modernes. 
(3 500 mots & fig.) | 
= 
1955 669 .I 
| 


La Technique Moderne, aott, p. 362. 
L’emploi des aciers résistant aux hautes températures 
(1 200 mots.) 


In German. 


Die Bundesbahn. (Darmstadt und KG6In.) 


1955 
Die Bundesbahn, Nr. 13, Juli, S. 532. 
CHAUSSETTE (G.). — Der Berufsverkehr bei de 
Deutschen Bundesbahn. (7 000 Worter & Abb.) 


656 .222 .5 (43 


1955 
Die Bundesbahn, Nr. 14, Juli, S. 564. 
WELZ (A.). — 100 Jahre Ausbesserungswerk Gottingen 
(4000 Worter, Tafeln & Abb.) 


725 .33 (43 


1955 621 .138 .5 (43) 
Die Bundesbahn, Nr. 14, Juli, S. 577. 

SCHNEIDER (V.). — Uber die Entwicklung de: 
Versuchsamtes fiir Lager und Lagergiessereien in G6t 
tingen. (6000 Worter & Abb.) 


1955 656 .224 (43 
Die Bundesbahn, Nr. 14, Juli, S. 592. 
OSSIG (F.). — Der neue Kundendienst der D. B 


« Auto am Bahnhof ». (2 000 Worter.) 


Deutsche Eisenbahntechnik. (Berlin.) 


1955 385 (09 (438 
Deutsche Eisenbahntechnik, Juli, S. 265. 

BEL (W.). — Die Entwicklung der polnischen Eisen 
bahnen im Laufe des letzten Jahrzehnts. (1 500 Wo6rte 
& Abb.) 

1955 621 392: 621 1 
Deutsche Eisenbahntechnik, Juli, S. 269. 

WENZEL (W.). — Schweisstechnik im Lokomotivbavu 
(6000 Worter & Abb.) 


1955 621. .82 3 625% 
Deutsche Eisenbahntechnik, Juli, S. 281. 

JENTSCH (O.). — Gleitlager fiir Schienenfahrzeuge 
(3 000 Worter & Abb.) 


1955 625 .21 
Deutsche Eisenbahntechnik, Juli, S. 287; August, S. 334 

MUSSIG (W.). — Entwicklung von Drehgestelle 
fiir Reisezugwagen. (8 000 Worter & Abb.) 


— 


» 1955 62 (01 (43) 
Deutsche Eisenbahntechnik, Juni, S. 249 & Juli, S. 294. 
_ REYER (E.K.). — Der Ultraschall im Dienste der 
Deutschen Reichsbahn. Fortschritte der zerstérungs- 
9] freien Werkstoffpriifung mit Ultraschall. (4000 Worter 
"M & Abb.) 


Der Eisenbahningenieur. (Frankfurt am Main.) 


1955 

Der Eisenbahningenieur, Juli, S. 173. 
_ SOLTAU (H.). — Verminderung des 6rtlichen Betriebs- 
aufwandes auf zweigleisigen Strecken durch Ausschal- 

- tung von Betriebsstellen. (2 000 Worter & Abb.) 


656 .25 


1955 
Der Eisenbahningenieur, Juli, S. 175. 
SPANG (J.). — Neuzeitliche Umschlagseinrichtungen 
zwischen Schiene und Strasse. (2 500 Worter & Abb.) 


656 .212 .6 


1955 
Der Ejisenbahningenieur, Juli, S. 181. 
HERZOG (J.). — Schienenbefestigung mit Wellen- 
_ diibel System AMCO-Herbig. (1 500 Worter & Abb.) 


625 .143 .5 


1955 
Der Eisenbahningenieur, Juli, S. 191. 
BUCHNER (F.). — Gleisvermessung unter der Zuglast 
yor dem Unterschaufeln. (600 Worter & Abb.) 


625 .172 


B® 1955 
Der Eisenbahningenieur, Juli, S. 196. 
TRAPP (H.). — Die neue Whzk-Heizung in Fahrzeugen 
der Deutschen Bundesbahn. (1000 Worter & Abb.) 


625 .234 (43) 


1955 
_ Der Eisenbahningenieur, Juli, S. 197. 
STUMPF (F.). — Die Vermessungsarbeiten bei dem 
- Wiederaufbau der Kaiserbriicke Mainz. (2000 Worter 
- & Abb.) 


624 (43) 


E.T.R. Eisenbahntechnische Rundschau. 
gy (K6In-Darmstadt.) 


1955 621 .8 
Eisenbahntechnische Rundschau, September, S. 405. 

LAMPE (C.). — Mechanische und hydraulische Kraft- 
iibertragungen, ihre Leistungsfahigkeit und konstruk- 
__tiven Merkmale. (5000 Worter & Abb.) 


~ 


1955 656 .2 (460) 

_- Eisenbahntechnische Rundschau, September, S. 419. 
DECKE (H.). — Probleme und Reformplane der 

Spanischen Eisenbahnen. (2000 Worter & Karte.) 


1955 625 .144 .1 
Eisenbahntechnische Rundschau, September, S. 424. 

RUBIN (H.). — Die Verwerfungssicherheit durch- 
gehend geschweisster neuer und alter Gleise. (2000 
_ Worter & Abb.) 


— 95 — 


Elektrische Bahnen. (Miinchen.) 


1955 621 .332 (43) 
Elektrische Bahnen, August, S. 169. 

ROSINUS (F.). — Die Frequenz- und Leistungsregelung 
im Bahnstromyersorgungsnetz der Deutschen Bundes- 
bahn unter Beriicksichtigung des weiteren Ausbaues. 
(7000 Worter & Abb.) 

1955 621 .332 : 625 .62 
Elektrische Bahnen, August, S. 187. 

HEIDE (E.). — Neue Keramik-Fahrleitungsisolatoren 
fiir Strassenbahnen. (800 Worter & Abb.) 


1955 
Elektrische Bahnen, September, S. 193. 
MANZ (G.). — Die Feinreglersteuerung fiir Wech- 
selstromlokomotiven (Betriebserfahrungen und Verbes- 
serungsmoglichkeiten). (6 000 Worter & Abb.) 


621 .335 


1955 621 .335 (436) 
Elektrische Bahnen, September, S. 202. 
WALLNER (J.). — Die schweren elektrischen Ver- 


schub- und Sammelgiiterzuglokomotiven - Reihe 1062 
der Osterreichischen Bundesbahnen. (3000 Worter 
& Abb.) 

1955 621 .31 


Elektrische Bahnen, September, S. 207. 
KNIFFLER (A.). — Uber den Wirkungsgradverlauf 
von rotierenden Umformern. (1 200 Worter & Abb.) 


Europa Verkehr. (Darmstadt.) 


1955 
Europa Verkehr, 3. Jahrgang, Heft 3, S. 175. 
BLEICHER (W.). — Aluminium im Briickenbau. 
(3 000 Worter & Abb.) 


624 (0 


1955 656 .212 
Europa Verkehr, 3. Jahrgang, Heft 3, S. 181. 
LARTILLEUX (H.). — Un nouveau mode d’exploi- 


tation commerciale des voies ferrées : les gares-centres. 
(1 500 Worter & Abb.) 


Glasers Annalen. (Berlin.) 


1955 621 .431 .72 
Glasers Annalen, Juni, S. 171. 

HEIM. — Laufleistungen und Unterhaltungskosten 
rasch laufender Motoren mittlerer Leistung im Betriebe 


der Deutschen Bundesbahn. (3 000 Worter & Abb.) 


1955 621 .431 .72 
Glasers Annalen, Juni, S. 177. 
LINDNER (E.). — Henschel- Diesel-hydraulische 


Drehgestell-Lokomotive DH 875. (2 000 Worter & Abb.) 


1955 621 .431 .72 
Glasers Annalen, Juni, S. 182. 

BREDENBREUKER (F.) & FEUSTEL (H.). — Lauf- 
werksanordnung yon dreiachsigen Diesellokomotiven mit 


Blindwellenantrieb. (2000 Worter & Abb.) 


— 9 — ; | 


1955 621 .431 .72 (81) 
Glasers Annalen, Juni, S. 194. 
HEINRICH. — Dreiteilige dieselhydraulische Trieb- 


wagenziige fiir Brasilien. (2500 Wéorter & Abb.) 


Internationales Archiv fiir Verkehrswesen. 
(Mainz.) 
1955 656 
Int. Archiy fiir Verkehrswesen, Nr. 14, 2. Juliheft, S. 320. 
MOLLER (H.). — Umfang und Kosten der Trans- 
portversicherung bei den verschiedenen Verkehrsmitteln. 
(2 000 Worter.) 


1955 385 (42) 
Int. Archiv fiir Verkehrswesen, Nr. 15, 1. Augustheft, 
S:. 340. 


WOELKER (Ch.). — Der Modernisierungsplan der 
Britischen Eisenbahnen. (4000 Worter.) 


1955 656 .23 
Int. Archiy. fiir Verkehrswesen, Nr. 16, 2. Augustheft, 
S. 369. 
Prof. W. BASELER. — Um den gemeinwirtschaftlichen 
Tarif. (2 000 Worter.) 
1955 656 
Int. Archiv. fiir Verkehrswesen, Nr. 17, 1. Septemberheft, 
S. 396. 
FRICKE (H.-J.). — Das Zusammenwirken der Ver- 
kehrstrager im Fahrplanwesen. (1 200 Worter.) 


Der 6ffentliche Verkehr. (Bern.) 


1955 
Der Offentliche Verkehr, September, S. 5. 
Die Finanzierung der Verkehrswege. (1 500 WoOrter.) 


656 


Schweizerisches Archiv ftir WVerkehrswissen- 
schaft und Verkehrspolitik. (Ziirich.) 


1955 385 (09 (481) 
Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 3, S. 233. 
PASZKOWSKI (F.). — Die Eisenbahnpolitik Norwe- 
gens. Zum 100-jahrigen Bestehen der norwegischen 
Eisenbahnen. (13 000 Worter & Karte.) 


In English. 


Electrical Engineering. (New York.) 


1955 
Electrical Engineering, September, p. 760. 
BAUGHMAN (G.W.). — Railway signaling. (3 600 
words & figs.) 


656 .25 


1955 625 .233 
Electrical Engineering, September, p. 789. 
BREDENBERG (E.F.). — A new power supply for. 


railway cars. (600 words.) | 
| 


: 
621 .131 .2 


The Engineer. (London.) 


1955 
The Engineer, September 2, p. 327. 
TUPLIN (W.A.). — Lnads in locomotive coupling 
rods. (4 200 words & figs.) 


621 .438 


1955 
The Engineer, September 23, p. 455. 
Mobile 5500 kW = gas-turbine-electric power plant. 


(4 800 words & figs.) 


1955 621 .132 
The Engineer, September 30, p. 468. ; 
COOK (K.J.). — The steam locomotive : a machine 


of precision. (5 000 words & figs.) 


Engineering. (London.) 


1955 
Engineering, August 19, p. 247. 
Recovery of track ballast. Cleaning plant on British 
Railways. (500 words & fig.) 


625 .141 (42) 


Mechanical Engineering. (New York.) 


1955 621 
Mechanical Engineering, September, p. 802. 
Mobile gas-turbine power plant. (2 200 words & figs.) 


438 


Modern Railroads. (Chicago.) 


1955 625 .244 (73) 
Modern Railroads, September, p. 91. 


New mechanical reefer. (1 500 words & figs.) 


1955 621 .431 .72 (73) 
Modern Railroads, September, p. 103. 
A new train is born. (1 200 words & figs.) 
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; Discussion 
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New radio-communication installations on the Spanish National Railways, by LERIN 
~GRONDONA 


More efficient railroading... Modern signaling = Fewer tracks, by John H. DUNN . . 


656 .257. Combined working of signals and points. Direct interlocking. 
A) Remote operation of signal boxes : technical realizations, working orders. B) Electric 


working and control devices for hinged and « flexible » points and switches. Control 
of accidental trailing of the switch blade. (Question 6, 16th Congress.) : 


Discussion 


656 .28. Accidents. 
Report to the Minister of Transport and Civil Aviation upon the Accidents which occurred 


on the Railways of Great Britain during the year 1953, by Lt-Col. G.R.S. WILSON 
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66. CHEMICAL TECHNOLOGY. 
669. METALLURGY. 
669 .71. Aluminium. 


Congrés International de l’Aluminium, Paris 1954 (The International Aluminium Congress, 
Paris 1954. Reports and discussions) (New Books and Publications) ......... 


72. ARCHITECTURE. 
721. ARCHITECTURAL CONSTRUCTION. 


Vorlesungen iiber Statik der Baukonstruktionen. Tome III. (Statics of Building Coustruction 
Course), by Dr.-Eng. H. MAIER-LEIBNITZ (New Books and Publications). . . .. . 
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